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ABSTRACT 

Evaluated .are eleven, experimental projects funded by 
the National Science Foundation (NSF) in FI 1974 and FY '1975 to 
increase the number of women engaged in science-related careers. The 
report includes a description^ of the evalua^tion methods used^ 
difficulties encountered in making the evaluationr th^ design of some 
projects^ a synopsis' of all projects^ repbrt? of primary outcomes of 
each' projects materials developed by projects^ prjoject costs^ 
comparative assessmejit of projects^ dnd overall evaluation with 
conclusions and recommendations. Recommendations include improving 
the quality of research in"^ this area^ coordinating research 
activities^ (continuing experimental activities^ including specific 
projects for, minority womenr and dissemination of developed, . 
materials. HSU • ' , . 
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EXECUTIVE SUMMARY 



..This report contains the .evaluation and impact .assessment ofV 
li experimental projects* funded by the National' Science Foundation ♦ 
in FY 19-74 and FY 1975 in an^ attempt to 'increase the number of wpmea 
engaging in science-related careers.^ The' report as^esse? both the 
individual- projects Snd the collection of -projects as a whole. The , 
projects were coi^ducted at: University pf Kansas, Policy Studies in 
Education, ,<JiieensborQugh College, the /University^of -Missouri at , 
Kansas City, Rosemont College, Massachusetts institute '*6f Technology, 
ttJro at Michigan Technological University, American College Testing 
arid the University of Oklahoma. .An addendxmi of the report will be 
prepared^ for Mary Baldwin College, mhe only project n^t^yet completed. 

' Chapter I describes the ^valuation methodc^ogy used by the 1 
Denver Research Institute. • The methodology included an assessittent 
of project documents, site visits, a participa^nt impact survey, and the 
.utilization of evaluation form completed by. both DRI and the project- 
directoiffe.' • The chapter also 'describes the difficulty in .conducting 
•the evaluation because of the 'many different internal evaluation 
•Instrumferits developed aad used by the project^. In addition, the 
design, of some of the projects for 'internal evaluation' wa^ not ade^^ 
quate to permit definitive conclusions^. ^ • • , * 

Chapter II o"f the full report contains a synopsis of each ' 
of the projects. Each synopsis contains a description of the proj- 
ectr as it w^s originally conceived, the project as it was actually « 
implemented, obstacles to project implementation, a iiescriptic^ of 
project 'perisonnel iLncluding role models, a report o^ the primary' 
outcomes as described by project documents, by the data obtaihed by 
the^ participant impact survey, and from' observations derived from the 
site visitsl. Each synopsis ' also contains a section on the secondary 
impacts of the project, 'the materials develope]^ as the project 
'Broduct(s),i and the dissemination strategies* emplflf^ed by project ^ 
personnel. ' It also contains a sectioti on project casts, incj^ding 
the estimated cost to reuse the curuiculum products in other settings, 
and a section on recommendations and conclusions of the evaluation ' * 
team. Only the project descriptions and conclusions .are given in the 
executive summary document. • . 1 

* c The third chapter crontains observations derived from the • 
compajrative assessments of the experi^nental projects with respect 
'to their effect on professional careers, general career recommendations 
-reentry programs, and general administtation recommendations regarding 
.future program dfecisionsC " ^ ^ 

' ■ • j.^ ' ■ • - : ' ' ' • 

The report cont>ains several re'commencjations. Since^th^ data 
,did not provide a *basis for conclusions, the evaluation teaia employed 
a "preponderance of* evidence" approach to estimating the success of , 
the projects., ' TUer^e estimates could not be used to indicate'* caiise- 



effect Nrelationships, so commonalitde^'" between t^^e'' pro j lets were 
proposed as hypotheses to be tested. They are^^arized under ^ 
•three headings: ^ . ^ * ^ * 

. ~ ' '^^Z ^ ^ ' ' • 

V Hypotheses regarding programs to encourag^ the parlflcip^tion 

of women, in science careers are concerned with.: .\ * p 

1. Concentrating b^, women already interested in science 

2. ' .Concentrating on women with above average mqtivation^j?' 

and ability' . * . , < 

• 3: ysin§ Workshops as a format for \tTTe treatment 

4.- Encouraging j)art^.cipant'^interacti'on • ' ' ^ 

51 Using sustained periods of contact ^ . 

6. Using role models in. as many situations aS pos^sible 

7> Using "handrs-on^ experiences ^ ^ 

8.. Segregating some activities' by sek • • ' 

91* Removing institutional barriers tcf participa^on * 

.3,0. Aiping efforts'^at signifijgaint others iii the 

community ' ; • 

^ ^^-^^ 

A list of ' hypotheses or recoramendations_j:egardln^/general 
career, education would be vfery. long; However, two' concepts are ^ 
delineated as most relevant to science careers. These are: 

. 1^ Separating special science* programs from general 
^ ' career edhcsition 

; ■ Emphasizing ^the importaitce of mathematics 

preparatipn ^ ^ . ' 

^ The bypothese*s ^regarding reentry proj.rams for mature <7omen 

are related to^^^> ^ ^' - 

' ' 1.. Concentrating on underemployed women 

2. Conisidering the employment prospects*~ln- the ^ocale"* 
^ ' *. * 

3. Funding projects to update skills. 

. 4. Enhancing the job 'readiness slcills of the 

^ prarticipants • . , - 

5.. Increasing the assistantships for mature, women 

continuing, their education ' . . ' . 



The'genejral administrative recotnmendations ^fpt use by 

NSF ate: 

nJ.. Improying 'the quality of *the research, including 
' a. more selectivity in funding ' - . . 

b. providing technical assistance to project 
" directors and 

• c. using standardised evaluation tools 

, - ' ^ / ' 

4 2. Coordinating .intergovernmental and interagency • 

^ actdvities' • • ^ . 

3. Coivtinuing experimental activi,t^ae§ by NSF • 

' * 1 

* 4. Including specific programs for minority women ] 

• . ^ • • - i • 

5. Attending to the continuity /ins^tutional problems \ 

of. the. funded efforts ' ' , ' i 

•6, Disseminating* the developed materials 

y 

7. Systematic study of t;he'effects of: j 
aggregating jninoritie-s /women; , , / 

the' attitudes of the male science establishment ^nd 
. the effect of "significant others" in a real' 
time situation 

The appendices contain a list of alternative interventions. 
They begin with a list of psychological, sociological and institutLiona ] 
barriers to the participation of women In science- rjelated careers. 
-Som^ assumptions are delineated, different' kinds of .^interventions 
or ^treatnients that might* be used are proposed. Each of ^the suggested 
intei^ntions is categorized by educational level; e.g., elementary 
school, high school, college, graduate school, reentry and post- 
employment programs. The appendices also contaifi a sample of the 
evaluation collection sheet used by DRI, a saiijple 'of the participant / 
impact survey and the cover letter accompanying it; a bibliography of 
selected pfograms/similar to the NSF projects, a film bibliography, a 
selected bibliography of the literature, and a selected anhofated 
bibliography of the literature. These are not included in the > 
executive summary document. 

.1 0 • ' \ 



CHAPTER I 
INTRODUCTION 



According to the NSF Bulletin (B-74^1) 'announcing the educa- 
tional 'programs, for the fiscal year 1974 j^yamong the progtam goals 
were "increasing th^flow of women into careers in science" and 
"discovering effectlv-e mechanisms for increasing pajrdrcipation of 
women -in scientific careers'. " 

The National Science .FoundaticDn funded eight experimental 
projects in 1974 and four in. 1975 in/an- effort to meet these^- 
oljjectives. " Projects had budgets ranging from $20,'000 about 
$100,000. The educational level ot the women they addi^essed * , 
ranged 'from the secondary level tp college*, and postgraduate/ 
reentry alge groups* Each- approa/dh was somewhat unique. This report 
contains an evaluation of 11 these projects.* 

^ The program sttategy /chosen by NSF was to fund^a. small number 
of disparate projects, to, assess their effectiveness, and to utilize.* 
the_rj^sults in future planniiig<k While this is a viable and cost- 
effective approach, especially in ajqas where little fs known about 
effective,,profe3;a?ns or ,m^h^nisms, it presents many , difficulties for 
the evaluators o** those programs. ' ^ \ ' 

Because of lAe. desire on the part of NSF to t-bave 'feedback 
as quickly as possible upon which to base their future program 
decisions, most-<yr the projects were funded for a one-year periods and . 
were required to have an "internal" evaluation" component. This - 
"internal evaj^uation" most^ frequently translated ^into an- experimental/ 
control group design. Th^ most reliable* measure of effectiveness is 
an actual i^icrease in the niimber of women pursuing science-reflated 
careers./ However; this dependent measure is not viable foi^ a| one-year 
projedt/since the. participant's appearance in ^ the labor forcejmay be 
four ten years \% the future.. Therefore/ the majority of the 
proi^ts choose some measure^ of attitude or knowledge cha^nge <iver the 
ye/ir period, or an interim behavioral Measure, e.g.'^ science course, 
declared major, etc.** Further, no vaiid instrument exists designed 
/to reflect changes in career options, awareness of career potential nnd/ 
or career plans. Consequently, the majority of the project directors • 
were forced to design their own evaluation instruments or attitude 
questionnaires. This situation was disadVantagedus for both the 
project directors and the evalu^tors. Fiirst, validating a . question- 
naire and assessing -its reliability is a /dpmplex, ^arduous, and expensive 



*Those completed as of this date, l^n -addendum report will be 
issued at the completion of theN^Mary Baldwin project- 

**Several of^ the projects are conducting long-term tracking at 
-their own expense. ^ « ' \ ' * ' 



undertakjLtig that requires considerable sophistication -in the rather 
narrow area of testing! Second, with! a pre- and post-test' design 
even th4 •most reliable and valid attitude .measures frequently fail 
to reflect changes in attitudes because of "sleeper" effects or 
othery variables. > Even dien, reported ^attitude changes may not be" ' ^ 
translated into- behavioral changes • Hhird, many different and 
xinvalidated self report* instri^ents were used as dependent ' 
•measures; Far^all these reasons, bhe project evaluations or-experi- * 
mental Outcomes cannot be considered definitive. 

- i ' ■ ' ■ ■ • it- • ^ ' • - . - 

Another factor limiting tfie Denver Research 'Institute eval- 
tlationi effort was frequently a less th^n adequate -design and analysis , 
of thej experimental intervention. Almcjat without exception, the 
project dire^tork appeared very committed .to and well versed in women's 
problems and science subject matter. Most, however, did not have r 
extensive experience in project e^/aluation and/or experimental 
probedures. * Given the desire of NSF to produce "hard results," one 
p{>ssible remedy to this situation may have teen for the Fcnindation to « 
provide guidelines 'for data collection to the project directors or 
to provide technical assistance in their evaluation efforts. \ 

The task of Denver Research Institute, then, hias been to com- ^ 
pare "apples and oranges," e.g.,* different experimental treatments 
measured by idiosyncratic instruments which have no reported 
reliability/validity data. Since the typical project did nor result' 
in, statistically significant results,, th^ evaluation team had to 
resort to more subjective judgment than proposed* Th^s' judgment has 
cdvered the outcomes, and impacts, project personnel and processes. 



and project materials. ^ 



Methodology * , , 

The information for the evaluation effort was collected* several 
different ways. Copies of 'all the documents produced by project 
personnel were studied. Site visits were made t© most of, the projiects. 
During the site visit, the evaluation team interviewed available projjact 
personnel, participants, role models and consultants. After the 
Site^ visft, the team completed the form out;line given in -Appendix B. 
"The form was slightly modified and sent to project directors to complete 
in order to verify the evaluation t^^ms' perceptions and/or to 
correct any erroneous conclusions, as well as to provide data the ^ 
team may h^ve omitted. 

In ^ attempt to "standardize" thfe outcome measures of the 
projects, the* evaluation team sent out a short ^independent "participant 
impact survey" -to the project participants whose names were provided 



by the project directors. A copy of the postcard Survey and a sampl 
cover letter are*giverf in Appendix C. The- survey was conducted for 
five of the projects, because the list of names was hot availably, 
or posT treatment surveys were conducted as part of the project 
' Further the participants who responded likely represented a biased 
sample, ^TherefSre, the^ results pi- the survey are" compared with, 
the eKperimental outcomes and impressions formed during the site » 
visits in an attempt to offset the -limitatio-as ofr eaj:h of . the three 
methods of data collection. * » , ' 



CHAPTER II 
PROJECT SUMMARIES* 



A. "Increasing PartiC ipaxion of Qualified Woinen in ^rad^-tionally 
MaleJScienQQ* Careers** • * ^ * * * * * , - . ^ 

University of Kansas, Lawrence, Kansas 66045 
. Project Director:^ Walter S. 'Smith, Associate Dean of Woifien 
Project Amount: ..$12^745' . . 

Educational Level; '"Secondary . 



t % 



Proposed Project* , " - 

, The project' was pro^oWd, to test the hypothesis that if college'^ 
* freshman women who possess the necessary abil^^ty become awate of the 
barriers to participating in science-related careers and* receive •parental 
and peer supp'ort in their effort to overcome the barrier's, thea these- 
women (the experimental group) will enter traditionally male science 
careers in a' significantly larger proportion than a comparison (control*) ' 
group which do^s not receive speciaJL" treatment • '\ " • • 

^ ^ The subjects for this project were to be drawn-from women seek- 
ing admissidn to the University of Kansas who possessed high science 
and mathematics ability, have" taken high School science and mathematics 
courses adequate to pursue a ^college* sci^ce major, but do not aspire 
to^a science career (defined as one in which males- constitute more than 
80 percent of the practitioners) - * 'Two groups wer^,«td 'be identified: 
the\first^ seeking. admission in 'Fall 197Jf (the comparison- group) 3n^' * 
tlie second, seeking admission in jPall 19.75 (the eJcperimental group)^. 
Each groups was to Ijave 100-150 members. ' *' • 

- Members of the experimental group and their parents were" to b^ 
"invited to separate, concurrent workshops in the Spring of 1975, The 
comparison group would not have ac'c.ess io^ the workshops, the home study* 
course, or to any other aspects of ^ the instructional t;jreatments . Both 
groups wer:e to receive the same post-tests, although tha comparison 
. group would receive the post-tests one year earlier than the experi- 
mental group » ' . , 

^ *The purpose of the.stu'dent workshop was (1) to identify for. ' 
'each student aspects of her om seLf concept which may inhibit her 
choice, of a traditionally male - science caree^r, (2) to^work in group '\ 
planning sessions to understand ways in v/hich these inhibitions have 



*Many of the project ^description^ were taken in part from • 
"Brief Descriptions of 28 Studie^^nd^Ex!l^^rimentd:l/Proj ects Related to 
Careers in Science for Women Fun'SeS 'by the National *Sc*ience Foundation 
for Fiscal Years 1974 and 1975. Natiotfal 'Sci^ence Foundation, August 

1975/, . . \ ^ : ^ . 



af f ected ,her career 'choice a^d to o^roadfen the range of possible 
career choices for each participant, avid (3) to show the students 

*how they can use » the University's resou'rces to pursue a traditionally 
male science career, * At the same time, biat in •a > separate* workshop, 

.the parents would be- introduced-^to pos^ible^ realistic careexs and life' 
pat'terns for women and be given an 'opportunitity to expire i;^w career 
aspirations for their daughters. • ' . ' ^ ^ * • 

, > Following the workshop, the stude*nt participants were to pursue 
^a home-CQurse 'of^ study Vhlxh would build, on the workshop'^ objec- 
tives. This Qourse of study, 'to be 'completed before. the start of their 
first semester in college, would yield college credit. 
'< 

The participajits were to be encouraged -to l|.ve in the same 
residence hall during their first year in college, so that they would 
be ^ble* easily to meet formally artd informally to discuss problems, 
provide mutual support, and continue to make plans to overcome personal 
and external barriers to their pursuit of traditionally male science 
careers. * • » ^ • . 

The two groups wei^e to be compared at the start and end of 
the ir'^ freshman years. Comparisons '^v^ould be* made in (1) career choicp, 
(2) ^ avaf eness of barrier^ which have impeded wom^en^s entry it^to tradi- 
tionally * male professions, and (3) success, in personally removing 
barriers frotn entry into traditionally male science careers (e.gl," 
^expectation of personal cat^er achievement, independence of spouse, " 
^ and' Jtrfillingness .to assume responsibility)* Using the same testing, 
procedures, the two groups will again be compared five and ten years 
after the start of their f reshiian' year , 

An additional. resuit of this project was expected to be' the. 
development of an exportable package of instru^ction ?which could be 
used by other universities or by the high schools to irjcrease the 
science career aspirations. o£ the^ir- women students, 

' ■ - , / . ^ 

Conclusions and Recopamendations 

^ • The workshops we're conducted as planned, and appeared to b^e 
successful in that ^more women in the experimental group stated they 
were planning tq pursue s'ciencer-relat.ed careers , than in the , control 

, group from the year before? (48.6 percent vs. 26.5 percent). Jhe'se 
results', however, cannot he considered conclusive because the second 
comparison group, those who. were invited to the workshop but who did 
not a!;tend, alsp^ reported a similarly high preference for science ' 

..careers.. *Ij^'^ddi*tic>n, the respondents to the participant impact survey^ 
reported ,the bighest^piroportion^ choosing 5cience as a career and curren 
taking, a math or science* course. Because the response to the workshops 
was generally positive, and because no evidence of any negative effects 
were found,' t1ie workshops, were judged to be probably successful. 



i 



9° conclusicnls can be* reached about the ^'home study" course, 
because of the small n^ber completing it. However; the little data 
, availabl^e -suggest that-t^^ is interestijig^and well prepared. The 
evaluation ttam would' like to see it u^iri'zed ^nd assessed. ^^The peer 
support groups may;,be more appropriate^ 'for upper class wom'en'and- 
might meet with b.^||^r success if structured around a task, e.g., a 
.tutorial prp(^ram, a^^^ecial oourse, sinte* these were not frequent 
or well ^attended.- ' I • . * 



The* pair tX(??i>^n^^;^^^ the role models to be the most effective 
♦component of the workshops i 'the e^^aluation team feels that the project 
director," a male, was also viewed as a positive fole model in thd:t he 
is suppbrtive of womens' careers. • • 

The workshop ti\aterials and 'hom$ course of- studies are designed 
as a self exploration exercise and are complete 'and in usable form. 
The materials have -a widespread applicability, for a wide range of 
age groups, career preferences and for both sexes and could be used in 
conjunction with a variety of^ other materials. Consequently the 
evaluation team feels that the. limited^ distribution should be expanded 
into formal dissemination activities. 



Although the attitude bf the parents toward* the workshop was 

-not evaluated 'directly, interviews with the participants led the 

evaluation team ^ to believe that strategies including parents in the 

career planning 'process may be very fruitful and should be explored 

' f4irther. "^^^ 
t 



Although the emphasis on perceived^ barriers was dropped 
because of the reactipn of the women, the perceived' barriers i^ere 
recorded. When the-cbntroi group was asked to list the barriers, ' 
the lack of educational" and employment opportunities in science was 
the ,m*bst frequently mentioned. However, when ranking a list of 
barriers, the difficulty of combining a science career with a family 
was the most prominent. 



B. "Science-Oriented Career Development Workshops for High 
^ School Girls" - ^ 

•'Policy Stukdies io Education, New York, New York > J.0017 
(Grant originallx mad^ ho Institute *^f or Educational 
Development) * ' * 

Project Director: Virginia. S. Newton 
'Project Mount: $65,193 

Educational Level: Seconciary ^ |- 



Proposed Project 

In this project a series of career development workshops were 
to be designed. The workshops were to be developed to serve as a 
model for use by schools as a whole package or as separate units for 
natural science, faathematics, or social .science clas§e£5. They were 
to include two life-style workshops, three* career-cluster workshops 
relating to three broad <6reas of science, and one integrating work- 
shop- Five of these would be pilot tested in the first semester of 
the 1974-75 school year in one school; All would be field tested in 
the second semester in the first school and in a contrasting second * 
school. * ' ^ ' 

Project personnel wer^ to include staff frotn Policy Studies, 
in Education and Catalyst, a ^nationa^l nonprofit organization founded' 
to expand career opportunities for college-educated women. They wete 
to work with associate? from selected schools^ Female and male work- 
shop speakers would ser^e as role models. An advisory committee was 
to function as a resource concerning specific content for th/e*career- 
cluster workshops. 

Ttte girls who participate were to be compared with similarly 
selected nonparticipant groups with; 60 persons in each group. They 
were to be at or^ above grade level and possessing the potential* for 
entering scientific careers. Only women were to be included in the 
experimental groups, but men and women were to be contained in the 
control groups. Pre- and post-instruments would be used to assess 
initial levels and changes in» the direction of the predicted student 
outcomes. Formative evaluation techniques, used throughout the proj- 
ect, wefe to furnish information on the reactions of the stucjent 
participants, the school associates, *atid the .workshop Speakers. 

The mdjor compari^^^^^lf^he data analysis .were to involve 
participant vs. comparison groups; grade 10 vs. grade 11;^ non- . . 
coeducational vs.' coeducational school settings; and socioeconomic/ 
ethnic -grouping. ^ 'i;hese major variables were co be examined In rela- 
tion to such variables ^as career* orientation, knowledge of scientific 
fields, college ancf career preference's, and sex-role stereotyping., 

^ The project w^s expected t^ result in a full description of 
€he;mo5el for use ;ln other' schools, 'a teacher's guide, a compendium . 



of resources, separate guides for the individual workshops, 
career guidance materials, and a videotape to illustrate the work- 
shop ^process. 

Con'cluglons and Recommendations - , 

• \ ' « 

Although no firm conclusions 'can be reached beca'use of the 

loss of a high abilitfy sample, several planned control groups and 
the design of the internal evaluation instrument, it must be con- 
cluded that- Dhis approach was probably not successful and should 
not be replicated until it is modified. That is,' the fifial repdrt 
noted thajt while educational and occupational aspirations may haVe 
incjreased",' the range' of nontraditional career choices, including 
science, that the participants were considering, "decreased 

The role models were reported to be the most effective 
component of the project. The project resulted in several in- 
teresting observations about the nature of effective role models. 
The participants reported that they were more influenced' by the 
'role models they could identify with; the younger, college and 
graduate students rather than the accomplished professionals. It 
wastalso reported thrat pairticipant interactioa_with the role models 
in a small group,'* rather than formal presetftatibn,] was the* most 
successful mgde of conveying informatronr; — "i'T^^^s-ai-so observed 
thatvthe job which the rolejmodel held was unimportant^ her en- 
thusiasjn for her job was^the critical, Component.' The younger^, 
* women w^re more iaterest^d-^n wHether it ^wasl^ o ssib l -e to^combine 
a career with a family andMr alternative life-styles than the\. 
content of a. particular -30b r ' ^^nally, the-i)ari:^ticipants reported 
a preference for an all-female environment. Thejrefbre, we re- 
commend utilizing a' wide/tange of role models in an informal, 
all-female, small group setting.- — 

This^roj^ct documented the problems that may be en- 
^cojintered in attempting to conduct aoproject within ^h^ public 
schpol system. Since all of "the projects attempting -this strategy, 
met; some obstacles, we recommend careful thought and planning 
prior to implementation. 

^ — The materials for the projecft are complete and could be 

.used independently or in conjunction with other materials. Little, 
dissemination of the materials has occurred. 



C. "Development of Educatidnal Materials ^o Retruit - 
Women Into Scientific Careers" 
« Queensboroug'h Community. College, Bayside, 
'New Yqick 11364 ^ ' . , ; 

.Project Director: Dinah.; J,. ^ Moche, Department of , 

Physics ^' ' ^ y 

Project Amount: $20,129^ ^ ^\[ 

Educational Level: Secondary' and College^ 4^. 



, Proposed Project * | - ,4 s - 

Multimedia packets (including ^li^es/ written materials 
and an audio cassette) w^e to b6 prepared pn five living women 
scientists, representing a range of ages and diverse fields of 
expertise. The packets wer^e to conc'^^ntrate on exf>laining the 
ffese^rch work the women are doing but, would' iri'clude a small, ad- 
dition of personal data. Each woman' was^ to be personally inter 
viewed "by the Project Director. - ^* * 

. For evaluation, five selected educators in different 
educational positions would administer a questionnaire before 
and immediately afte|^the use of the packets to^.measure thgir . 
impact on the'cogniflPb and affective ^behavior of students' re- 
garding careers in physical science'. 



Conclusions and Recommendations ^ * - 

The proje'i^t exceeded its contractual agreements (six 
interviews rather than five) in the allotted, time period. Tl|ie 
package contained bibliographic materials o| six oatstanding 
women scientists, not representing, a continuum of achievement* 
Different age<.and ethnic groups, as well as' life-styles are 
portrayed. The packet is transportable, convenient, inexpensive 
and of average technical^ quality . 

The effectiveness of the package in changing attitudes 
cannot be assessed from the design df the internal evaluation 
and the data .analysis. Our impression ig that the length is 
not sufficient to alter existing caree^ plans. However, the 
packet would appear" to be^ easily combined with any -other pro- 
gram, and applicable to a wide range of age gi;ouj$s from junior 
high, to reentry groups'. 

Dissemination.-activities 'have been successfully 
conducted, by the American Association of Physics Teachers ai^d 
the National Science Teachers Association. 



D. '^reparation of 'Ancillary Materials for, and Forma.^ 
^tive Evaluation of, ^ Film on Women in Engineering" 
MassaQhusetts Institute of Technology 
^ Cambridge, Massachusetts ' 02J/39 

Projec^t Director: John^'T. Fitcji, Center for A'dvanced 

Engineering Study 
Pi:oject Amount: $35,919 

.Ed-ucational LeveL: Secondary aid College 



Propo sed Project ' , ^ , . 

*" ^ ; — " ^ « 

^The Center for Advanced •Engineering Study at MIT has 
completed the first version of a film ("Women in Engineering"), 
whicH-is designed to motivate young women\in high school and the 
early years of college* to consider career A in. engineering. Pro- 
duced in cine'taa verite! /style, it' presents Engineering students 
and professional woigeji engineers in school A at 'work, and at home 
, Showing these women in discussion> groups, ill the classroom, and 
on the job, it was 'hoped, 'wou.ld provide an understanding of en- 
gineering, dispel some of the myths and stereotypes surrounding 
engineering, and,^ provide female role models/ WsF >funds were to 
be used for the preparation of guides for students ani educatprs 
for a format^ive evaluation of the,ef f ectiveness of the film and. 
the *ancill^ry materials, ^nd for modifications pf tlie materials 
based' oiv th^ findings of the evaluation. 

/ ,An important component of the work was tcu^be a two-stage 

evaluation of the proposed materials. Two majoj: purposes of 
the evaluation work w^re'" to be:^ (1) to ptovide feedback to the 
filinmakers.and writers that wiir facilitate ^nd Strengthen the 
development of the proposed materials; ::and (2)«.to document the 
effectiveness of the materials when used in a variety- of set-^^ ^ 
tings. 

A .number of questions were posed to serve as a frame- 
wQrkvfor the Evaluation study: , ^ 



1. To what extent does pa-rticipation in the pro- 
posed project broaden stu^Jents' understanding. 
•of the field of engineering — in terms of its 
function in society and the 'range of career 
opportunities? ^ ' ^ > * . - ♦ 

2. What impact does, the film, the ancillary 
materials, and related classroom discussions 
Ijave on stiidents' aittitude's and, concerns both 
toward enginefejing as a- career and toward the 
role of professional v6m'en engineers, in 

* part*lcular? 
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3. Do students develop a^cleajrer understanding 
of the skills and interests needed to enter*'^ 
the field? 

4. Are students better able to analyze their * 
own abilities and interests in relation to 
pursuing a career in engineering as a result 
of having participated' in this program? Do 
.they demonstrate a clearer understanding of.', . 
how they might pursue their interests in this 

;-field? ^ • . : 

. \ To address these questions, MIT planned to employ several 
complementary clinical an'd survey techniques to gather %relevant 
data* Interviews with students' and teachers, were to be con- 
ducted using a semi-structured format and open-ended questions. 
Classroom observations were also planned. Data collected 'by 
thfese methods were to, be used to illuminate quantitative find- 
ings gathered by means of written- questionnaires. The ques- 
ti^mxaireswere^ to be. primarily multiple (forced) cho^.ce in 
formatT^i though they would also include a number of open-ended , 
questions. In the first stage, trial versions of the film, 
student leaflet and educator's handbook would be tested locally 
in a small sample of classrooms^ (approximately five}. Duting^ 
this period- the evaluation instruments were to fee developed 
and pretjssted. A questionnaire* was to bfe administered to 
students in each of the^classtooms; several Students in each 
classroom and their teachers were to be interviewed; and class- *, 
room observations would be made during the viewing and dis*- 
Cussion periods. ' ^ 

» ^ . • * ^ •> •■ 

usions and Recommendations 




The film and booklet offered concrete usable informa- ^ 
about the, field of engineering, arid the requirements to enter 
ission/ MIU reported that more students were' undecided ^ 
about 'career^ in engineering 'after the f i-lm and class discussions 
than before and more students reported they were not interested ^ 
in engineering careers. The outcome, then,* wSs slightly positive. 
However, because of the evaluation design, "ncr definitive conclu- 
sions can be reached. The evidence seems to, indicate that while 
the m^erials are good, they are^ not sufficient in and of them- 
selves to alter existing preferences. The materials did, however, 
increase the acctiracy of perteptions about the occupation aijd its 
. requirements. * ^. • ^ 

The material^ are probably 4nost appropriate for eleventh 
graders and tenth graders of high ability, since more twelfth 
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: ^r^^i:^ - 1.- ■ ; 

might be" most ap^roprL^e for L'r ""^/"^ discussed, the fiLn 
than science or LTc-L^sfr' 1^ 'L^"'^"""^ ^-^her 
. conducted, by ^^IT hav4::r:;,en'^-ve' ^d^^^^^^^ 

•iVipani.'^^p^L^LV:^^ i^dicate^ that the femall part- ^ 

..With a family, .in' fact xt is interLM"' --bining a career 
greater percentage thoueh^ ti^' J '° ^^^^^ ^ 

for wpmen ^han tLghrfLt ^ombinf appropriate for 

■ appropriate for .femen^' ^"'"bming a career, and family was 

to ;the int1rLTjrl\'t :v"L\1it^":h' ^f'°' ^^^^"^^ 
that^ development of a standarL^pH ' ^^aluation tean» feels • 

'^NSF 'would be -^speciallj usf^J to .h"'""'"'"' inst.um,nt by . 
approach of congruent L^ld^^i '^^^ °^ Projects. The 

ferent instrument con^eptliL^^'^^ "'"'^^ 4^ °^ ^i^" 

sion) provides- "a basisjonlv fo^ I '° ^ ■' 

of results,- and the'St m^f M ."""^ ^^""^"^ interpretation 
.the film" Ld "after Tsarth. f.T"'f.,'*"^^'"^ ""^'^'^ I «aw , 
results. ■ * ^^"^ ^^^"^ likely confounded 'the 

*The evaluation team would prefer t-n o 
number of males included in the ev^l.^f^Js . ^ ■^^^^'^^ 
the differences could be con.l,!.r ^ ^? °^ ^"^^ projects, so 
although males were includL -rbo^^^^^ Specifically,' 
^control groups no Hnff^i ^n ooth the , experimental and 
assumed th^^elther Ta) ""diff ' reported. It is ' 

differences were not aL^vzi frr^^K'^" P-^^'^^"'^^^' "'^he. 
-e sample wa. too s^mall tleU^lf ^^^^l^^^^ . ^ 
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"Increasing Women in the. Sciences Th.r6ugh anv ExpeiM-' *^ 
mental Mathematics t^^ject" * "^^ 

I University of Missouri, Kansas City (UMKC) . ^ ' • 

j. 'Principal Investigator: N^r; Carolyn MacDonald""" 
^ Project Amount: $27,664 * • 

'Educ^etional Level: * College ^ ^ ^ ^ 

Projfedt No.: GY 11326 ' * ^ . • • • v 

> \ - ^ " * 

^Ptopbsed ,Proi ect 

-Thirty freshman women entering UMKC in, the fall .of 1974 
were to be selected for participation in a project designee! to ^ 
increase, the number of womein in the sciences by reinforcing tt?eir 
mathematical skills. Students were to be selected for their 
potential-lability, to study successfully in the sciences. Selec'tion 
would be on the basis. of nationally standardized test^ scores. The 
group was to be divided-dnto subgroups of' those who/expressed an 
interest in science and those who did not^. All, 30 students^ 
were to' receive a specially designed mathematics course e;xclusively 
for, women,, with individualized and group ciptunaeling, persolnal* 
assistance and tutoring, . lectures, seminars, arid field trips. 
^mparison'S/were to, be made between the Sjciehce-oriented and 
nonscrence-orient,ed women on measures of achievement and satis- 
faction.. Pre- and "po^t-test measures of attitude were proposed. . 
As a-measure of project effectiveness <fthe performance of the 
participants would be compared with , students in other introductory 
math classes. The experimental group of 30 was to be compared 
with all students 'enrolled 'in Fundamentals of Mathr^ classes and'*^' 

/also wXth women only along the lines of academic p_erformance, , 
professed interest in fscience, and attitudinal changes during 

~thre~caurse of the year^. As a, measure of the effectiveness of the 
special course content and format separated from'^the effectiveness 
of'Che teacher, a follow-up study was prop<5sed of students who were 
enrolled 'during 1972-73 and 1973-74 in standard sections 
taught by the instructor for the* e^dperimentaF^urseu. ^ ^ 

It was anticipated that the experimental project would 
provide information -dn which methods are most effective. in the y 
classroom and counseling situation and, if successful, would * 
serve as a model fi^ other college projects designed to encourage* 
able young women to plan academic programs, in science areas. 



Conclusions and Recommendations 

'Xher^ were' several factors that were simultaneously, ,mani^; 
pulated with ^he experimental group that 'complicate ^he analy^sis 
of the contribution of any one .of these factors. Jhe c'ourse was ^ 
team taught to 'all women, used a sgecial text, provided tutoring . 



sessidns, had a smaller enrqllme^it^. and different examinations' 
(content .and formaty than tha epntrol groups.." The only valid 
^ineasute to report* Is the percentage of women ^who; elected add^- ✓ 
tional matjh classes and went, onf into calculus.* Unfortunately 
comparative information is not complete on this measure' and tHe 
institution w6uld not^relea^e- grades in calculus However, fvSm 
•informal mechanisms it can be reported that the percentage of y 
Vomen choosing subsequent math courses was higher than the 
control groupfy and compared to previous years was significantly 
higher, than either men or wom'en.in standard sections. /.Ini^f^E^t, 
the' evalua tors' participant impact survey indicated .that. more^ 
women ha'd decided on a science career as a reisult of the course 
,than in any other o^ the, projects. Therefore, the project was'- 
judged to be.probaSly effective. ""TTii^" comparison of *the iApact , 
of the course on science-oriente<f^^M non-science-oriented-^ * \ ^ 
women went unreported, 'and aggregate reports on percentages 
bf women in science career^ did notj permit the examination of 
this phenomenon. - ^ 

. High on the list of attributes favored by the partici- 
pants was the all-female environment (particularly for^thfe 
older woman) and the supportive nature of the envirbnmCTit as } 
-permitted^by the ^small .pupil to teacher ratio. ^* It ^is, how«ver, 
diifficult to ,,sort o.ut the most effective elements.' * Obviously, • 
some of the factors that contributed to participant satisfaction"' 
canndt bfe used routineiy\in math jplasses. It would 'be impractical 
to, have all classes of men or women students only and few' 
schools can afford to cut .normal class s±ze ^.n half and 'at the 
same time assign two instructors and a tutor to^each class. • 
However, the supportive, can-do, atmosph*&re can be^ep-licated 
on an extensive basis at^no cost to 'the institutions. ^Until ^ 
that time trie lower teacher to student ratio and the -special^ y 
emphasis on helping women to reach their own -levels of com- 
petence through elective all-female classes appears to be a / 
helpful situation. * . , - . 
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"New 0pportunitie&-^f6r Women Chem^Lscs: Recovering 

Lost Skills'* . ' ' 

Rosemont College, Rosemont, Pennsylvania 
?Fcrject Director: ^Suzanne^ P. Varimbi 
Project Amount: $34,043 (Two years) - ' 

Educational Level: Post-Baccalaureate 



Proposed Project * * - ^ 

The purpose of "the proposed project W^s. to* (a) • identify,- 
locate, and invite the participation of women college graduates 
of the years between 19^9 and 1968 whose major subject was 
chemistry but who ^ad not worked as chemists since Hrheir grad- 
uation and would consider full-time employment ff their knowledge 
and skills* could be brought lip to date; (b) offer a^year of 'intensive 
contemporary laboratory workV\ suppletnentejl by adequate review and - 
updating in chemical principles in a lecture and seminar. setting; 

(c) provide a working internship in an individual laboratory; and 

(d) offer career guidance and placement with suitable employers 
upon successful completion of the training. '\ . - 

.The project was to be evaluated -in tertos of (a) the 
participant's satisfaction with the training' prWram, (b) the 
success of the program in placing participants" with che^iical 
industries, and (c) the satisfaction of employ ers\ with the part- 
icipant's training as demonstrated by her performance after A 
petiod of employment^ The projec\ Was funded by NSF for 
$34,043 with approximately $ll,00()\additi*onal o*f matc^hing funds, 
$7,400 df which came from' industry \^n the form of cgrt^ult^nt 
servic^»vand visiting lecturer^l. 

.A 
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Conclusions and Recommendations 

Although this typp of program is \aecessary Jto^ update 
^skills, t^e project was not highly succes^ul if ^%asured by em- 
ployed participants* Of the 11 women completing tHe (^ourse\ 
over the twd year period, only two curr entire have full-time em- 
ployment ;' three are in full-time .graduate scVool, .two^ are^ currently 
seeking employment, and four decided not to seek employment. 
jBoth employed women, however, have been highlA complimented by 
their employers, and Rosemont i3 continuing th\ program. 

The women participants reported that tTi^ pa^d internships 
were valuable, as was the supportive, all-f emaie\ Aivironment . The 
seminar 'Sessions were more important whea*^ conducted' as help 
sessions , than as the ^information sessions, 'tli^e cairfeer^' guidance * 
and 'placement activities were minimal, taking only about .two- 
hours*' ^ * . • <^ ^ • \ 
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The evaluation team recommends the exploration of several 
•i^odif icatipns that might Increase the number of employed parti-- 
cipants art the termination of the proj^t. One modification is 
nbt .funding this type of project ift -an area whei^e the unemplo5^ent 
^rate is .high and likely ei^ployers are laying off workers ♦ The 
prdject can result dn dual probleins^^f (1) disappointment to 
candidates and (-2) Backlash amorff oth^r worker*s/ A job market 
analysis should probably precede the initiatjLon of 'projects 
where 'there i^ expectation for inmiediate eiiiplbyment ♦ Secondly,^ 
it may'lje advis^le to concentrate on underemployed women and 
provide *them with stipends. These could be in the form of 
either oti-the-jpb-experiences, such as the program the^Food and \ 
Drug Administration is conducting as part* of the^^ affirmative* 
action program, or attempting to recruit women witn\bachelors 
degrees in ^dience currently 'employed in clerical ,or\sales jobs ' 
to this t^pe* of program.- Finally, we are- convinced that these 
women need* additional psychological assistance^ to successfully 
make the transition to* emplojhnent, * and we recommend comp] inentary 
intensive use of workshops, 'seminars, to assist the^se women 

in examining and overcoming tha obst^les And problems related 
to employment. ' ^ 1 * , ^ 
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G* "Recruiting Women to Engineering Careers 

University of Oklahoma, Norman, Oklahoma \ 73069 
.Project Amount: $10,912*' 
^ ' Project Director: ' R.* Leon. Leonard,' School of Aerosjjace, 

Mechanical, an(J Nuclea^r Engineering 
"Educational Level: Secondary 'School 



Proposed ^Project , . ' ^ * r * ^ - 

» * * / . 

The project was proposed to test the hypothesis that evBn 
a brfef (one-week long) experience az engineering, school for High 
school women would provide more i-nformation and stimulate more 
interest in an engineering career than a more' traditional deluge* 
iJiailing/ The residential sev^n-day program was designed to present 
50 young high school women with an. understanding of vjhat'they might 
do as practicing, engiVi^ers and as engineering s'tudents. 'The pro-- 
gtam planned to include presentati'ons by practicing women en'gi- 
n^%rs, discussions, tours, and experimental demonstrations by the 
various academic departments of thfe College of Engineering, as 
well as participation in a "ha'nds-on" engineering project. There 
wa's no cost to the participants other than a $15 application fee 
and \he expense" of transportation to and from Normansg^ 

The .participants were ^ be selected from those who had 
completed at least their .sophomore year in high school and who 
had diverse geographioaj) and socioeconomic backgrounds (in order 
to both attract a cross section >of women into engineering and to 
test the generaiizabllity of the results of the^planned-^ ihter- 
vention) / Media publicity and a follow-up program were expected 
to aid in spreading the Influence of the program. The accompanying 
recruiting effort was expected to serve' as a focus of interest fort 
tlie women currently enrolled in engineering at ,th^ University. By 
serving jin the recrjuitment and follov-up, ancf a*s project leaders 
during the residential program itself,- it jwas theorized that their 
own interest and* enthusiasm would be strengtheneli^ Mo met\\qM for 
evaluating the extent to which this r^nforc€;jn'ent ocpurred w^e / 
proposed. ^ x*' 

** ' . ^ . - ^ • ^ ^ 

. Evaluation measures were proposed for thS par ti^iipants , * 
and for a cojitrol group composed of girls who applied fo^ but ^ 
did not g.ttend the program! Questionnaires were to be ifsed^tC 
estimate the impact o^ the'program on career choices as well a?^ 
on attitudes toward and kT>owledge about .engineering. The evalua- 
tion was also expected to measure the attitudes and^kno'vdLedgg of 
teacliers and parents.' * ' * 



*Plus matched funds from Shell Oil Company, 



CoticlusAons and Recoinmendafcionsv 



*fAs an .alternative to ^deluge mailing or high school - career 
day talks, the ^vjeek long seminar was probably , effective in pro- 
viding information and encouragement to the young. women involved, 
since,a gr^atef number af the *exp^imental 'group reported planning 
an engineering career than in the/control group. 

The recruitment ,pioC§jJ<ir^s. appear require improvements 
For one. thing, minority participation, although proposed, did 
not matferialize^and the participants were exclusively white 
middle class. *Xitliough the high ability and highly mot:-ivated 
"youngsters are more easily identified from vi thin this -group, . 
no efforts were observed to broaden this^ partrixipation,-. 

•4 The $JL5 application fee, certainly modest enough - for 

a week long residential program, may have been a" problem since ^ 
it w^s not at all clear fhat ,all applicants would be., accepted, 
A $5 processing .fee to ensure genuine interest plus a $10 'regis-' 
tratlon.fee, or simply the promise ',of returning the $15 to un- 
successful applicants may have been more satisfactory. As ob- 
served by one participant, the routine inclusion of freshmen- 
a^d •sophomores would ensure teor^ opportunities for .selection 
of the appropriate college preparation classes, 

From the responses, to the Lectures a'nd to the hands -o'n 
. praj[ects, it seems clear that succeeding seminars should minimize- ^ 
the former and .continue to strengthen the datter^ Of particular 
interest is the observation that most of * ti\e participants ap-- ' 
preciated the career information provided ^s^ijeing the major 
strength -of the prograiji^ even though they Enjoyed other more 
unique aspects of their experiende. We* recommend special- attention' 
to control group ^procedurfes in projects designed to provide an', 
inf ormatit)nal base for future programs. That is, many of the 
projects share OU\s .difficulty in obtaining an adequate com- 
parison group; consequently, no definite conclusions can be' 
reached. We would encourage an emphasis on evaluation 'rather 
thanj, implementation in these R&D projects; e.g,, the appro-"' 
priate controls should be retained even if it reduces tl^e flumber 
actually participating in the treatment, ^* 



H. "Research Introduction to a Scientific Education*** ' 
Goucligr College, Townson, Maryland * 21204 
Project Amount: $69,581 * . ^ 

^Project Director: Barbara Long, Department of Psychology 
' # Ecju.cational Level: Secondary 

Proposed Project \ , > < ' 

Project RISE tested the hypothesis that womea high school 
stifudents who are involved in meaningful college' 'level scientific 
problem-solving activity will develop^ greater interest in arid" 
more favorable attitudes toward, scientific careers than theiif 
classmates who- do not have such an^xperierice*. This hypothesis 
was derived 'from research and th^g^ry\ in social psychology which ^ 
indicates' that participation, role-^Tk^ng,. and public commit- 
ment are^ effective 'agents of attitude change. Sfccial facili- 
tation, sodial reinforcement, and identification' witi? attractive, 
and. powerful models are believed to be the social 'processes^hat 
operate in^the experimental treatment in order to promote changes 
in t'he experimental subjects. " ^ * ' . 

• Subjects were to be selected at random among^ those female 

high schpol juniors, who scored at or above the '75th perceh-tile* ^ 
in grade level standardized* actjievement tests on the basis of "'^ 
national norms and were to be assigned at random to three groups, 
ea6h of about 60 subjects. The* experimental" group anS two control 
grbups were to b^ tested initially with four different instruments. 
The experimental gfDttlf was 'then to undergo the e^tperimental treat- 
ment, whj^ch was to consist of a free four-credit course at Goucher 
'College. The course was designed to be au^ interdisciplinary intro- 
duction to scientific research, and was to involve- the student in 
dd^gning, .carrying out, and evaluating an indep'^endent research ' 
project, \ ' • o ' 

^ *At \the end of the^ course, the, experimental group and both 
control grolups were to be tested with the same instruments used as * 
in the initial testing. It was expected yiat tlia^xperimental 
and , first control group would not diffi&f in the initial testing, 
but that in the final testing the experimental^^rdup would be ' 
higher in interest in and'-a^ttitude toward scientific careers . 
than -it was in- the initial testing, and higher than either, control 
group in the final testUng., .The ch^ge in the experimental group 
frpm initial to final testing was also expected to be significantly 
greatet than the* change for the first control group: A longi- 
tudinal follow-up consisting of a questionnaire ^about career plans 
was expected to be carried out in the spring of 1978, 



Concljisions and Recommendations 

^- 

Because of th'e significant, although perhaps temporary, 
resulting decrease of interest in science, it is rejcommended that* 
thife format not be ^reused unless alterations are ma^e. The "basic- 
research" format might be used more .effectively wUth higher, abil-' 
ity or collige age women. 'This recommendation, giv^n p\ the 
Goucher re'port, is in paut due to the fact that l:herl<v,was* sT posi-^ 
tive correlation shown'between%the grades in the coxir^se and their 
ratings of the project. Further, both comments from the partici- 
pants reported in the project report and interviews with the DRI 
team, some of the young women failed to grasp the concept of 
"research and the worlj appeared 'td b^ beyond their ability. 

*A more flexible and concentrated schedule might be used. 
The filial report noted that 'the one week interval period .appeared 
too long to keep sustained interest on the part of the young women. 
The two. hour period did nbt allow sufficient work to be- done by 
the^ instructor and teaching assistants. For example, in the 
^biology , experiments, recordings on the crabs had* to be made every 
day. Consequently, the students could i^ot participate in all 
phases* of the reisearch. * ' ' . 

Highly motivated students might be used exclusively. . 
Although mpst of the students were somewh^ti interested in science, 
there'was some indication' that the students were encouraged by 
their parents to, attend because it offered -foiir college credit 
Units for free. Consequently., botp the girls and the parents in 
the upper .middle class community saw the program as a 'practical 
matter. In some circumstances, incentives, when they serve to 
, draw inappropriate populations, may no^ be advisable.^ 

The project might Jbe more effective if the students had'' 
gotten to know each OtheV. As far as the -evaluators could as- 
certain, few of the women made friends wifeh each other duripg^ the' 
project. For those interested pursuing science "as a career, 
friendship with other- women may ^provide some peer support during 
.work for ,atypicJt*goals. ». v » 

, . A- • , 
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I. * "Medsur-ing an'd Improving^ Awareness and Attitudes of 
Girls Toiy'ard Engineering" 
Michigan Technological University, .Houghton, Michigan 
Project, Amount:- $26,000 49931 
Project Director^: Clyde E, Work, College of Engineering 
^ ' ' V* - , * . ' • 

" . ' ' a * 

"* ' * 

Proposed Project? , ' 

The* purpose bf the' iJroject was to explore the level of ^ ! 
•knowledge and attitudes of eighth grade girls ^regarding Engi- 
neering. Specifically, the project was intended to^answer the 
following questions: (IJ^Jhat level* of awareness do eighth grade 
girls, their parents, teachers and counsefors have about the job 
of an engineer, placement opportunities for an engineer,, and op- 
portunities for women in engineering?, C2) What attitudes' do 
eighth grade gir-ls, their ^parents , 'teachers, and counselors exr ^ , 
hibit towa'rd engineering, and women in engineering? (3) What 
effect will conUaqts with women engineers^ information abouf 
engineering and experiences with engineering-related activities^ 
have on the awareness of and attitude toward engineering of 
eighth grade girls from various types of schools? (4) Which 
method(s) of introducing- information 'about engineering is (are) 
most cost-effective in Improving the .awareness and a^ttitude of 
eighth grade girls toward engineering? " - » 

' , ' f 

^ The project was to involve eighth grade girls from three 

different Michigan schools: one in the sparsely settled Upper 
Peninsula and orte each from, the suburbs avid inner city of a large 
metropolitan^^rea. The eighth grade gifls in each "high school 
were t?o be divided into five g'roups of i equal size on a random 
basis. Otie group was to receive (1) lectures about engineering, 
C2) discussion with wom6n engineers,, ( 3 )^au(Jio visual^ and (4) printed 
;tnformation about engineering; a second^.^tqup was to *(1) perform 
"hands*-on" engineering-related projects under the guidance of 
women engii)eers, and *^2) to receive printed materials about eng- 
ineering; a third gro'^up was to receive pirinted information ^bout 
engineering without speakers or projects^; a fourth group was to 
be contacted only through printed information provided to their 
parents; and a fifth group (controls) was'not to be^giveji any ' * 

special information at all during the experiment. 

The cllSnges in Awareness atfd attitudes of these girls with' 
respect to engineerir\g were to be used to measure the influence , 
and cost-ef f ectivenes^ of different infqrmation dissemination 
met'hods. The awareness and attitudes *of parents, teachers, and . 
counselors were to be surveyed using questions similar Jo those 
asked the girls but ^appropriately worded for *their VespectiVe / t ' 
roles. , * » ^ ' 



Conclusions and ITec'ommendations 



_ _ very difficult^^^ta assess the outcome because of 

•the nature, formating and analyses of the dat a. Howev er, it 



seems to be a fair conclusion that none of the treatments had a 
significant 'effect on career choice. Several Interesting trends 
were noted.^ First, .the treatment seemed to have positively 
, affected girls already interested/knowledgeable about engineering, 

•and to have negatf^ely affected -^the others. Consequently, we 
^ recommend^ concentrating on those women^lready djiterested in ' 

the' field. The mailing did mot produce any sigaificant 
_effeiJ:5l_;although a -slight effect of^ the hands-on' projects aijd 
role model presentations may have been presenrt. This trend may 
suggest .utilizing long periods of con tact ^ridr/or mor^ in tensive 
treatments. - - ' . 



V 



The project was well conceived and extrejnely ambitious 
,and could have provided a great deal of information about effec- 
tive treatments.. However, the funding was " p r gj [)ably not adequate 
for successful implementation. Difficulties wer^ again encoun- ^ 
tered in attemptin g to work in the public school-system that may 

have mitigated the possibility of decisive findings, but the • ^ 

evaluation instrum ent used made it- impossible to* discern what . * • 

the finding^ were. Because of the good co nception^-but in- * . ' 

adequate" evaluation, the evaluation team strongly reconraiendis 

technical assistance to similar projects". ^~ ~ » * . ^ 
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J. """Workshop for Guidance Personnel: 'Engineering and 
Science Career Opportunities fpr Women" ^ 
Michigan Techno^logical University^ Houghton*, Michigan" 
Project , Amount r $31,500 49931 
♦Project Director:' Clyde E. Work,^ College of ^ 

Engineering - 



Proposed -Project ' . r 

The objective tr§^1?K^ project was to examine. the follo^ving 
three guestions: ' * 



W; -y-S-^* Can th^ awareness and attitudes' of counselors 




aftd secondary school teachers of science and 
mathematics toward scientific and -technical ' 
.^^.y careers for women be improved by conscious 

\ ' * treatment? - ^ - ^ 

2. How" much' impfrpvement in awareness and attitude 
^ . ^ can be achieved in a short period of time? 

1. Whfit changes in behavior will result from the 
anticipated changes in awareness and ..attitude? 

The mechanism that was to be employed was a two-week work 
shop. Thirty-six 'participants wera to be sele^cted to_ fo'tm six 
project groups, each consisting of four guidance counselors 
(three from high schools and one from a junior high school) and 
two teachers of science and/or mathematics. Distribution between 
males arid- f emales.^was to be based on the proportions in 'the 
counselpr^and. teacher populations of Michigan, Participants were 
to be chosen from schools within .about 500 miles of the workshop 
site to -minimize transportation (^sts. 

* The program was to consist of, about seven half-days of 
presentations by outside resource people and discussion of the 
fields thfey d^escribe and information tKey present,' five half -days 
of field trips, 'five half -days. of group project work, and three 
haif-days of planning and project presentation ancf evaluation. 
In the project phase of f:he workshop, each group was to choose 
^n approach to follow in presenting information, to. student^ in 
grades 7 through 12; feo critically- evaluate existdng materials, 
to recommend changes and develop or revise some materials; and 
decide on "a strategy for \ising*the materi-al's.- ; *^ 



Ta^measure changes in awarene:ss and attitudes of workshop 
participants an evaluation instrument was to be administered at 
the time of application to attend the workshop and again at, the 



3i 



^nd of the workshop. tChanges dn behavior were to be identified 
by use -of a second^ less formal :yistrument tp be developed by the 
participants themselves during the workshop. The instrument' was to 
be SQlf-admiaistered at th^ er\d of the school year following the * 
workshop, and it called for judgments about the extent /to which ' 
certain overt behaviors related to carreer g^uidance changed in the 
.ye^r after the workshop as compared with the year preceding it,-- 



Conclusions and Recommendations ^ , , ^^r . 

The approach of workshops fqr .teachers and counselors 
appears to have been successful arid should be replicated.- The 
evaluation team feels that the leverage and flpple effects in- 
.dicated by the diverse and extensive efforts on the part of the • 
participants in the community the .following yeai^ may make it 
an effective mechanism to encourage women to chcrose science-re- 
lated careers. 'Siiiee some of the people incorporated the work-' 
shops with thei*>' vacations, cost-sharing Arrangements between 
the univers;i(ty and the participants might be investigfated. This 
would also^set up; a mechanism whereby the uniy-ersity hosting 
the worksfiop would benefit. Consequently, it inay improve the 
chances-^fbi; continuation without additional .federal funds. 

^ maybe possible to convey the same information in 
a ^shorter period of time, .if necessary, a^d it may be more cost- • 
effective to convey this kind of information to all school pef- 
soi!||^ on the*job. 

^ - Some of the group projects generated at,th^ workshops^ 
proposed means c^f sharing. this information with parents through, 
PTA programs., etc*, as well as the young people. -We feel* 
these apprqaehes deserve exploration, e.g., the workshops currently 
designed for the young women -could also -be presented* at parent/ 
teacher functions. ^ , • 
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/K. .''Promoting* the 'Exploration of Personally Relevant Career 
Op.tions in Science and Technology'* 
'The American Colleg'^e Testing Program \ '. 

, Project Amount: $49,794 

Project Director: Dale J. Prediger 

Director of Development Research 
Educational Level:' Seccfndary . \ 



Proposed Project 

This project proposed to focus on ninth and twelfth grade 
girls who*had not' previously expressed an interest in a career in 
science or technology.. The primary objectives <7ere.to evaluate 
the effectiveness of replicable procedures for stimulating the 
exploration of, preference for, and planning toward^ science/ 
technology careers on the part of^ girls possessing personal 
characteristids assumed to be compatible with such careers. 
The secondary objectives were to' identify the perceived barr,iers,. 
tlje information ^leeds, arid facilitating factors related to the 
consideration of careers in science, as identified by girls with , 
high potential for- such careers. ^The" project proposed two dis- 
tinct studies: one 'for ninth grade girls and another f9r twelfth 
grade girls. ' 

In the ninth grad-e stucjf'a sample *a5v360 academically 
capable 'girls in three hig» schools were to be stratified accord-- 
ing to occupational preference' and educational aspiration, and 
then randomly assigned to experimental and control groups. The 
exp,erimental grdup was to complete a nonsex restrictive interest 
inventory and' subsequently receive a report of results tl;iat ident-*i 
ified. specific job, families related to the individual's expressed 
interests. A second stage treatment was to " include grdup dis- 
cussions- of career planning aid and procedures. 

In the twelfth grade*' s^udy 1,000 girls not planning 
college major in science/technology but having relevant academic 
potential were to b^ identified from among the 120^000 college- 
bound 'girls taking the ACf Assessment in'October 1975. All | 
sfubject^ were to receive score reports including a section relating 
their career interests to college majors and job families, and 
booklets on educational anh vocational planning. Five hundred 
expe^riment^al group subjects, divided into low interest and high 
interest groups, would also receive two mailings tha to noted their 
potential for science careers and encourage their exploration of 
such careers 'by providing related ca^er information.^ 

Thepr<5»ject was expecte'd to provide statistically evaluated 
and generalizable evidence concerning the effectiveness of 'a 
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^onsex restrictive interest inventory, and other interventions 
ipr stimulating girls exploration of science , careers • Outcome 

^JH^asures would include amount .of subsequent career exploration,. 
Change in -tareer preferences and plans, ' and/ enrollment in ' /. 

. science-];elated courses.' \' ^ , V 

. Conclusions and Recommendations , 

This study indicated^^at mailed mat-erial, in the absence 
of other interventions, is not sufficient to change the career 

-preferences Of high school senior|fc The same must be .concluded " - 
regarding the nonsex restrictive inventory and class discussions.' 
In sum, while such interventions may be good, they are not enough 
to counteract/existing beliefs and mores, Tnerefore, the 'evalua- 
tion team feels they may beSt be used in corijunctix)n with more 
intensive interventions, or with women^ already expressing a pre- 

> Terence for a science-related career, 

because of the design and analysis, the outcomes of this * 
' experiment were conclusiv'^ and were reported with standard 
terminology. Since "conclusive outcomes were the exception rather 
than 'the rule in this set of e^fperiments, the question' is raised 
regarding the relative efficiency of funding researchers w]ttb a * 
'background in experimental design rather than persons in other . 
disciplines. . v " ^ 

Because of the interesting' differences reported by ACT 
perceived barriers between the ninth and' twelfth grade girls^ 
we recommend a study of the perceived barriers at thegtime they are 
perceived rkther^than* in "historical retrospect. The materials 
used in this project were excellent and should be replicated 
where poss^^ble. The Assessment of Career Development appearS^* to 
be a good vocational interest test and we would recommend its 
'usage in other projact^s.'' The booklet Women in Science and 
Technology: Careers for Today and Tomorrow . is a well j>repared 
document that could be incorporated into a wide variety of • othet 
'career education programs^ • '* 



L, "Increasing wom<in in Science Tlirough ReshapingTlole - 
Perception"^ 

Mary^Baldwan College, Staunwn, Virgini-a 24401 
Project Amount: $99,681.98. , ' 
^ .Project Director: ,.Donald D. Thompson, Department of 
^ _ • < Psychology ^ ^ ^ - 

Educational Level:* ^College ^ . T' 



posey Pr( 



Proposey Project; 



n J , T^^^ Baldwin College—in cooperation wifch'Hollins College, 
RandolpH-Macon Woman's College, and Sweet Briar College-^will 
conduct an experimental pro j eCt designed to determine whether ipore 
cqllegd women will choose careers in science if their role per- 
ceptions are reshaped. Based on" surveys at'^ these "women's colleges 
and on current, literature, hypotheses have been made that more 
college women will choose careers in' science if there are women 
role models' for them to emulate; if inf osrmat;^o4_about career 
options is made availat)le to them thorough improved counseling; 
and if they can be assisted in .developing self4oTif idence as 
women scientists through experiential learning. \ , » ' ' 

' ■ ; — ~.\ ^. • " 

The modes of attack for the problem will ^e a program for' , 
.students consisting of counseling by a person trained in evalua- ' 
tion (Mary Baldwin College); seminars featuring successful -i,jomen 
scientists (Rollins College and Mary Baldwin College) ; exposure 
to a videotaped package on science careers (Hollins College, Mary' 
Baldwin College, and Randolph-Macon Woman's College) ;• and a variety 
of internships in scientific careers (all f6ur colleges). Evalua-- 
tion will be made by. analyzing the results of tests bn attitudes 
.toward science and. scientific careers given before and after the 
project at the four colleges, and by cross comparisons of all *f our 
colleges. 

The^esult-« df-^Ms project should be useful to the C/ho^e • 
educational community and in particular to. liberal arts colleges 
that may w,ish to start similar ' programs . 



Conclusio'ns .arid Recommendations 

The prefect is not .'yet complete., 



r .. ■ . ■ ■•■■^ 

CHAPTER" in ' ' . . ' 

PROGRAM OBSERVATIONS /A'D^ COMPARATIVE ANALYSIS * X ' ' 

y . • ^ 

Although* aimed at science-related careers, nfeny of the re com*- 
mendations of this report, especially at the primary and secorfdar^ . * 
* . schbol levels, apply equally to all nontraditional ^oh^Sf especially 
^* those that are highly^ technical. Therefore, the authors feel that 

the sameyrecominendations*n/ay apply to many interventions designed* ^o 
. increase the awareness of women regarding employment al'ternatives and 
options and to increase their participatipn in many nontraditional 
careers. ^ ' . ^ 

""^^-^.^ * ** ' 

The pro^eqts 'described in this report were aimed, in' general, * o 
^ at motivating and reinforcing decisions ta enter professional carers • \ ' 
in science,, for' preparing effectively^ for those careers, and for^ 
removing barriers to the attainment of those aspirations. All of ' *• 
I- ' the scientific and engineering positions* described in tlie materials", 

developed by these projects required at least a college degree, '^and ' 
most required advanced degrees including ar'' doctorate.^ On the whole, 
those women pfeceiving doctorates in science-related fields are 
. • productively and cbntinuDusly employed, and salary differentials . ► 

^between men and women is less than men and women wi^h less education. 
That' is, it appears that a Ph.D. may b^^ an "equalizer.^' - Since thqse 
women may also serve as visible examples o'f the employment pdteijtial 
* of females', th^y may serve to increase >the aspira:tions^ of other equal^ly 
' talented women. ' Therefore, it would seem desirable ^to increase the 
t proportion of women in -this category. SinCe the rpcoI^^^endations may, . ^ 

^ only apply to a smalL number of women, they are treated, independently * 
in this report* The recommendations' incorporate e* evaluators 
observations, derived from a comparative analysis of the projectis, 
. ' ^ and should ba considered as hypotheses to be tested sipce definitive 

^conclusions^ could rtot be made from th^ present project-6. ^ » ' \ ' ^ 

•I '< 

.V Although this report has concluded that there is. probably ' 

a higher success rate to be expected by funding pfrograms for high . 
t ability, highly motivated groups, and has* recommended concentrating * 
on teinforcement programs for these people,, th^re is no evidenc^^ 
that the' ^eed is not greater 'among low motivation, low* self-esteem ' 
groups. Assuming these groups are larger, it is^'^ossible that the 
* potential( output would be greater eVeji though 'the "success -rate" 

,may be lower. * • ' . * ^ 



• 'Moreover,^ the consequence^ of adequate sciertce-and mathematics 
background and awareness of broad caff eet op'tions may have widespread 
impact on women in the society. ^'For example, c9mprehension of .mathe- ^ 
matic' and scientific principles may serve to ]^demystify" a *technologl- 
cal environnlen^ and decrease a sense of helplessness and lapk* o,f, 
•self-confidenc4. ^Further, *t1ie acceptance o£" nontraditional career ** 
options, eveo for those not choosing to pursue them>^ may cj:e:£te.a more . ' 
'supportive environment for thoj^e who do choose them. \ . ' " 



\ 



,er!c . " " y^, ' 



♦.Finally,! a number of noattadit:|.onal nonprofessional science- 
related j^bs exi^& whLc^, for many wojfnen, would represent both economic 
.ant|^. social^ bene^ltQ : electronics-, video-, sound- or flight-techniciaas 
^ciSmputer operators\ highly skilled Tabor, etc. These are jobs that 
require' science-oriented 'preparation atid contribute to the eme^rging' 
role of women as productive partners in providing highly specialized 
Support skills in a technological society. Although these positions 
'do not iisualj.y require \ollege degrees or the same high degree of aca- 
demic learning aj^ility, t^ey do require early exposure and qoiranitment, 
continued encouragement, and special training. They i^epresent improved 
earnings and more' respectecr skills than many traditio'nally femaAe jobs. 
For these reasons it may be just _as desirable to 'increase the 
number" of^ women participatingXin these careers. Recommendations con-- 
cerning career education programs are given separately in 'this report. 

- \ ■ \ ' „ - ' ^ 

'•Tleentry 'is a critical area 'for increasing the participation 
in science-r.elated occupations, e)^«, many more women are'.qualif ied 
for these pccupatiqps than are .currently employed in them* For exam- 
ple, the Scientific Manpower* Commissi.on repor'ts that women ^earned 
about 35 percent of the bachelor's decrees in mathematics between 1948 
and 1973, 25 percent of the master's degrees and 10 percent of the 
doctorates. Far fewer at eacti degree level are employed, and the -under- 
employment* appears to increase as the level of degree decreases. 
Approximately 87 percent of "the Ph.D. reclpien^ts in math are 'employed, 
but only about 28 percent of th^master's degree recipients^ and 'about> 
31 percei;it of the bachelor's r<^ipients a're working in math related 
occupations^ Similarly, the pool of women qualified to be, employed 
as chemists is about 20 percent^of the total pool, l)ut/only ahout^8 
percent, of the working chemists are female* The percentage of 
working Ph.D* recipients may be higher than that of lower degree 
recipients only because a greater percenjtage of them are continuously 
employed •* * 

Clearly, underutili^ation of females in the economic sector 
is a widespread problem* In fact, in View of- the pool 6f qualified 
women, it may te more imperative to address the reasonl\resulting in 
their underutilization and to develop remedial interventions than"t:o 
encourage more women to prepare thems^ves. for these careers. Con- 
sequently, reentry programs, designed to meet the specialized educa- 
tional, and emotional needs^of all women, professional or not, are 
discussed in a separate section. ^ - >y • ^ 
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A, Professional Careers — Qbaervgt: ions From the Projects 

* " . ' 

Among the objectives .of this contract was the examination of 
the results occurring across prQ;^ects in order to isolate observable 
patterns by the type of intervention, types of materials, age groups 
and other variabLe^<?that might have relevance, in the implementation 
of sljiiilar projects, itlis analysis may be called program strategy 
analysis or comparative analysis. 

\ Unfortunately, none of the projects proved to be^ effective as 
juAgea by rigorous statistical method's, either because of the problems 
in design, conbrbl group implementation, and outcome measures, or 
'bQcau^e the treatment actually had no effect. Therefore, ,the evaluation 
^ team ejoaployed a. "preponderance of evidence" criteria for judging the 
ef fejcM:iveriess of a project. 'TJiat is,' some combination of the statis- 
tical results,* either hondesign outcomes such as experiences with a 
roughly comparable group,- the opinions of the participants, and our 
own impressions was used to Judge whether a ,project was effective. 
-^Under these conditions, even if""success" was indicated, no causal 
^ reason for the success could be determined. Consequently, commonalities 
between the more successful and less successful projects were explored. 
Becaii^se of the experimental limitations on the conclusions, these • 
observations should be treated as hypotheses, to be tested, and nodt as 
recommendations. * . f ' 

■ . - , . / , V- ' 

Even when sta-fistically* significant results were obtained by 
.the experiments, these were frequently difficult to interpret and 
place in perspective. The difficulty was encountere3 under several » 
circumstances. First, frequently -a multitude of items were used in 
the evaluation instrument, but only a. few items were significant. 
Further, when a variety of outcome meksm^s were-used, soipe of the 
'significant outcomes may^have been interestin^g* and/oK beneficial, 
but not directly relevant to encouraging women- to choosfe^.^ienqe-r elated 
'Careers. • A third difficulty was when different ''control" groups 
indicated different results, suc'fikas \i±th, the University of Kansas 
sti^dy.* A fourth difficulty was tne probable Hawthorne effect, where ^ 
tHe novelty ofc the ^intervention may have skewed the results. On the 
other hand, multiple ^ear projects (University of Oklahoma) wer6 dif f 1^ - 
. Quit to analyze because the effects may have been Qumul'ative and not 
' directly related to the segment that NSF sponsored/ 

Tfhefefore, the\ tndicators used to estimate, effectiveness, 
* were at* best, only gloD)al measures, ^frequently not' conceived of as 
. \ ^ part of .the experime,ntal>design. Consequently, the reason for the 
A ^ outcome/cpul^ not be ^conclusively determined. For example, the special 

math course at UMKC appeared, to, be ef f ective .in» encouraging, wom4n to 
^ take subsequent math courses. However, the comparison group were 

those taking math courses the year before, and those taking a dif- 
^ ferent math course the same year; iTherefore, " the interest in 
- ' - mathematicis might be attributed to any of the following: (1) the 

I * * • - i» #■ 
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* actual •curriculum,^ ^2) the method of instruction, (3) the addi- ; 
.tijpnal tutorial he*lpl (A) the all-female classes,," (5) the ^influence ' 

Vof . the itistrucfebps,^ (6) the "Hawthorne" effect,, and (7) the'dif- f ' 
'fefen^es in. the population tHat woul<l sign up for the coutse. . 
' ^ \ ^ ' ^ ^ * ' ^ . ^ / " 

* ' /V - the projects are described in three \:ables. Table 1 breaks ■ 
.dowrt^the- 11 projects' by the age of the participants; the sex 'of the / .--^ 
participants, .the types of treatment, and whether the, treatment was/ 
ava^tiable^ at. different intervals (spaced), or, given all at one time^ ^ 
(massed)* Finally-, ^e outcome of the experiment is given* Tablep 

' lists' the products of each of the projects, -and their potential « / 

-.applicability, and T'able 3 contains ^ rough Estimate of the /6ost 
to3:*^use that particiilar intervention aiid.a subje^crtive* assessment ' 

'•^of its effectiveness. ' :^ 
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\ • . The subjective agsessment regariding the effectiveness is 
• reported iip thr^fe categories: probably effective, no effect7 and ' 
possibly a negative e»ffect. ; W • 

The speciaj. math* course offered by the University of . ^ 

•Missouri at 'Kansas City <UMKC), the workshop offered by the . 
University of 'Oklahoma, and the workshop offered, by Michigan' Tech 

.for counselors and teaehera. and the workshops at the University^ 
of Kansas appear to^ represent the most viable stra'tegies* ' UMKC" 
reported a much greater percentage of women taking, subsequent, math, ^ 
courses,* although no true control group was available for Tsta^tis- ' . 
tical x:omparison. Similarly, ^he University of Oklahoma .warkshop ' 
reported a higher percentage of women reporting th^t thfey w<5uld* - 
choose an engineering major than a noncomparable control ^roup« * y 
The participants in the University of Kansas workshops reported . ♦ 
more sQience majors than the year .before, but 'ahout the same as- the 
control group, composed off^individuals who were invited to thg work- ^ 
shop but did oot att^d. 'The counselors? teachers workshop, Sponsored"^ 
by Michigan Tech, reported a consistent j bu^slight? increase in ^ " 
awareness of engineBririg. as a career, for Women ^ and reported Increased* v 

' activities' regarding tliesG careers on a forto that the participants 
devised.. Consequently, -the cdnmionalities "between the^e programs, 9 

;*that may. have been, successful .are discussed. ' < 

^ The ApX.nonsex restrictive vocati6nal inventory, the/lilT 

J iim, . the Michigaa Tech program for .students^, Queensborough^s . ^ , ^ * 
' - cassettes .and slides, and Roseraont^s .program, to update skills 
'^reported having little effect wh^n used a's the primary Intervention. ^ 
.Rosemont^was'dfncluded^iu this .category because, at. tKe tljite of the \ 

- report f only two of the eleven participants .had :(5btained jobs 
and this appeared to be about average for women making some Jactiye . 
effort to get them: ^ Gducb^f and Policy Studies indicat^U that ^ ^ ' ; 
th*glr. project might have' hadfa negative effect on the •i>atticipants. 
Cotmnonalities between these projects are discussed. . ./^ , > 

' /I Some of l4k corompnalities .we observed and areas Where Ve 

, recommended further investigation are\-as_fpilows*.* , ^ ' / 
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TABLE 1 
PROJECT DESCRIPTIONS 



sW 

Grade Sample 



Intervention 



Contact 
Time 



Results *' 



Mchtgan Tech. 



ACT 



r 



Policy Studies 



8th 



8th 
^ 8th 
- 9th 



Goucher 



10th, 
' 11th 

lOtK, 

.nth, 
42 th 



Uth 



-F PresentetiOn by *role ' 

models of prepara- 
tion^ job content 
and lifestyle in 
engineering. 

F Demonstration 

projects. ^ \ 

P Mailed printed 

matter. * 

'F biven non-sex 

hia^ed career 
inventory, dis- 
cussion groups, and 
printed matter t 

* F • Workshops in school ' 
^on lifestyle .and 
career clusters^. 

.M,F Film .and booklets 



College level se- 
mester course in 
science. 



4 hrs. 



4, hrs. 

4 y 



1 hr. 



2 hrs.. 



No significant results. 



If; hrs, 



1 hr. 



15 hrs.. 



VJ/ 'No significant results. 
, No significant results. 



Ijlore career exploration, 
increased congruence 
between aptitude and. 
asp iVat ions. - 



No significant results — 
Slight trend toward' dis- 
interest in .science. 

' 

' More in experimental 
group undecided about 
career plans — same anfount 
definitely wanting 
^engineering. " , 

Significant decline in - 
^Interest in science at 
end of course, but 58% 
of** respondents planning 
jpciepce career one -year. 



later. 



TABLE l'(cqntix\,ued) 
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Oklahoma 



ACT 



Kansas 



Queensborough 

Michigan Tech. 
* • 

Michigan Tech 
Michigan Tech- 



' .fi 
Kansas 



Sex/ 

Grade Sample. . Intervention 



11th, 
12th 



12 th 



12 th 



Contact 
Time 



9-12 



Parents 

Teach-y^ 
ers 

Teach-- 
ers, 
coun- 
selors 

Parents 



Workshop of mix^d 
discussions , labs 
, and field trips . 



Mailings of relevant 
materials & VIP f"^' 
inventory. ' 



40 hrs. 



F/high. .Workshop, 
ability - 



M,F 

M,F 
M,F 
M,F 



Slides and 
cassette o£.*six ■ 
role models. 

Printed matter 
mailed. 

^Printed* matter 
distributed. y 

Workshop with role^ 
models, labs, 
discussion. 



2 hrs. 



8 I^rs. 



1 hr. 



1 hr. 



l.hr. 



80 hrs 



M,F. 



Workshop ^on career - 8 hr6 

materials with 

daughters. 
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Results 



Probably incrVaseclTiumbei?---^^ 
of women planning- 
engineering careers 
(not adequately testea) . 

More planning t'aking courses 
in science but more control 
planning to take math^ 

Significantly more women 
pursuing science careers 
than women ^in pri-(jr\ye»'iT 
conti;Oyl ; but same parcent 
as women who wejre incited 
to workshbp but did not 
•attehd. & \ 

** 

No significant differences • - 



No significant differences,* 



No significant differences. 



N0 .significant^ differenc^^. 
in participants but may- 
have increased activity 
•in school community ♦ 

Not measured; daughters 
reported' it as positive. - 



TABLE 1 (continued) 



Sex/ 

Grade ' Sample Intervention 



ContAt 
Time 



Results 



Missouri 



<^ _ . Roaeraont 



College F 

Post- 'PV 
grad <~ j> 



Special math course • 



:^Course to update 
skills and 
industry internr 
ship. 



1 sem» 
SO^hrs. 

100 hr&. 



• More took further math 
courses in sequence • 

I^bout 1/4 did get jobs 
in science-related • 
areas'. 



r 



V 
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TABLE 2 
PROJES^^TERIALS 



Material 



-Appropriate Age 



Description. 



Dissemination 



1. Choosing a Career- 
Wom'en^s Work: Engi- 
neering (MIT) book 



2. Women in Engi- 
neering (MIT) film 

Exploring. (ACT) 



Vocational Interest 
Profile (VIP) (ACT) 



Women in Science and 
Techno lo gy : Careers 
for Today 'and 
Tomorrow (ACT)' 

Wo rkshop* .forma t 
(Kansas) 

Women in -the Pro-s. 
fessions (Kans'asr)- 



All secjnfeiry and col- 
lege engineering 
students. 



46 



All .secoq;dary and col- 
lege engineering 
students. 



Secondary, 



Secondary. 



Secondary^. 



Secondary, college. 



Secondary , co lle^e . 



Description of three 
f emale - engineers — ^» 
student, young profes- 
sional, middle age 
. prof essional/all life- 
styles represented. 

Shpws students and pro- 
fessional women in engi- 

, neering atrwork and 

* home. 

Updated version called - 
VIESA: bopk on job 
clusters and aptitudes, 
career planning — non-sex 
restlrictive. ' * 

* » 

■ Non-sex restrictive 
career a^sessment^ 
intervention. 

, ^' Booklet describing 
realities on women' in 
science-related careers. 



Series of \^elf, awareness 
exercises 

Home study course^ / 
designeid^ for three ^ 
credits; * 



May^ be used for TV and dis- 
tributed on film by 
Educational Development 
Center Inc. Now available 
from MIT catalogue. ^ y-^ 



Part -of Houghton Mifflin 
"Career Planing Program." 



ACT. Nice booklet 

that should be widely used. 



# • 



None.* 



"None. 



00 



• 47 



/ 



TABLE 2 (continued) 



Material 



Appropriate Age 



Description 



Dissemination ♦ 



Women, in .Science* 
(Queensborough) 



College, g-raduate 
school. 



Interviews with six of 
top female' scientists: 
mi-xed ethnic background 
and variety of lifestyle's* 



'American Association ""of Physics 
Teachers and NSTA distributing. 
Should probably be used in con- 
junction with ^other material 

.except at graduate level— may • 
be better at college bevel than' 
secondary. 



Workshop Curriculum 
(Policy Studies) 



Secondary 



Mixture of 4s^h 
•clusters and lifestyle 
alternative's. 



None. 



TABLE 3 

PROJECT COST PER PARTICIPANT 



Intervention 



.Ho urs* 



Cost 



Effectiveness 



University of 
Kansas 

Policy ^Studies 



. Queensborough. 



Massachusetts 
Institute of 
Technology 

Uniy, Miss* at 
Kansas City ' 

Rosempnt ' ^ 



University of 
Oklahoma - 

American College 
Testing 



Goucher 
Michigan. Tech 



Michigan Tech 



exploration 
workshop 



8.00 



dareer edu- 
cation course 12,00 



slide and . 
tapes ^ 



film 



math course 

chemistry - 
course 



workshop 

literature^ 
mailing ^ 

nonsex re- 
strictiAje . 
interest in- 
ventory 

research 
course 

student 

literature 

student 

seminars 

parents' 

literature 

couns^or . 
teacher ^ 
workshop 



1.0 

1.0 
64.00 
100+ 
40.00 
.10 



1.0 
30.00 

r.o 

' 4.0 
1.0 

112.00 



r- 



10.00 
50.0b 
1.00 

2.00 

I 

350.00 
800 ; 00 
300.00 
^ 1.65 



1.00 

I 

i, 000.00 



-1.55 
30.00 
*1.55 



possibly positive 
> 

no effect or negative 



no effect 



unknown 



probably positiT^ft 

-positive for small 
proportion 



possibly posd^ive^i- 
no effect 




no effect 



no effet^ or negative 



no effect 
n6' effect! 
no eff?ct^ ' ' 



*Estimates minimum contact time; the time may have 
some "iparticipants. ' • ' , 2>' 



400.00 ^ probably pV)sitive 

bedn- greater /for 



t 
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Concerttratiag on women who are already intetested in 
science ^ \In geneVal> it is thought that^'proiects providing support 
for women rnterested in science, and projects to remove barriers to 
the full participation of these women, are preferable to direct 
motivational projects to encourage women to change ph'eirr interests 
for the following re^ons: \ . 

They are m^e easily justified in 'terms of providing 
equal opportu^ty and avoiding criticisms of reverse 
discrimination.x^ - * ' * 



They are.l^ss apt. ta^ result* in unsatisfactory career 
choices* 




None of the projects observed appeared' to be success- 
ful in changing attitudes. \^ 

It is difficult to switch from nonscience io a 
science area. That is, Beyond tnk junior year in 



high 

science backgrounds is difficult. 



school, compensating for inadequate^ math and 



^ Since the projects examine^d di(fc not appear tO\be successful 
in changing occupational* choices at. the senior high levels intensive 
support and informatioa.could be provided to those women having the # 
necessary background, ability and motivation ' to pursue their-^ exist- 
ing interests. , . ' - 

^ While tlfere is not an establiahed theory on the vocational 

choice patterns of women, there has Been a growing number /-of studies 
' in the area. Most of the literature appears to be in agreement that 
^ ' « 4^ there are many shifts in both occupational interests and commitment 
J^^to a careeir. Hox^ver, the literature uniformly indicates that: from 
preadolescence on the shift is toward typically feminine careers and 
^ away^ from nontraditional careers (e.g., Angrist, 1970r Harmon, 1971). 
Consequently, interest should be defined very liberally, and should 
not be interpreted to mean an expressed career choice. - ^ 



' ^ ^ The kinds of support that may be helpful can come from a wide' 
; • variety of sources, and the most important source will be different . 
for ejich age group. These support programs' could include parental 
/ . support, encouragem^at-£-^m teachers, peer support (both same and 
r opposite sex) guidance counselors and from the institution 'kar a 

• whole.' - The- range of possible forms these programs may tajce is 
\ virtually^ infinite and could include^cc/u'nseior workshops sf)eciBl 

housing program^, .special workshops for science/math teachers, ^fer 
sex-sfegregated classes. ' 
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^' 2. Concen\:^t^ng in^ women with above average aptitude and 

motivation , Re«i5jj.s tic ally, professional career s-inscience-xelated 
areas require Intellectual ability, an adequate background derived 
^ ft^m.B^th and^scienpe courses, 'and more than average motivation. In* 
fact, having^ complied advanced mathematics and science courses 
successfully is probably a good indicator of ability and^ motivation, 
^^though there is' controversy, .abbut the measuring of aptitude and 
' ability. (Predig^r and Hanson, 1976; Schmidt and Hunter,- 1974) Ut 
seems feasitile .to determine whether individuals ha<re at least 
average ability or are highly motiyated by utilizing either* stan- 
dardized test scbres, grade point averages, or the courses chosen*^ 
and completed. ' , t, 

Many studies have shown a relationship between career commit- 
ment in general and measures 9f accomplishment and/or aptitude (e.g., 
Hoy t' and Kennedy, 1958 and Tyler, 1964). Fqrther, a higher Xevel of 
aptitude appears to be related to the choice of nontraditionfai ' 
careers, e.g., those occupations dominated by males (e.g., Astin, 
1971). Consequently, it^ would appear 4:hat intensive and/or expensive 
programs should concentrate on women who have either a higji ability 
or who have takefi the necessary requisite course or 6vertly express 
an interest in science. 

This hypothesis was substantiated By the projects: the 
. more successful strategies/projects utilized a motivated population, 

while the ones judged less effective did not. For example, the 
) Kansas workshops invited only women that had been selected for 
admission to-sKb^, Oklahoma University required active ntotivatioti to 
^ ♦ apply, as^id ^lichigan fech. On the other hand, the two studies 

categorized as "possibly negative" reported severe problems get- <» , 
^ ting* young women of adequate ability; a*nd one report contained 
. reservations aboyt the ^participants' motivations. The majority 
. of the studies reporting no results had no special requirements 
regarding .either the motivation or ap.titu4e of the participant^ . 



One indicia of motivation may be found in the participaatT' 
ibn^procedures: University of Missouri at Kansas City, 
Unive'rsi^y~oF"Ofc3:ahoma!^Iid^ Tech all had self-selection 

procedures; only those 1 ndi^i dMiTT17^^^~Wrm^f^ rey pnrrft^ipate 



attended. On the other hand, some of the projects had more or less 
captive participation; the intervention .was administered in .class- . 
ropms, or the entire c^ass participated. 

The self-selection, of course, prcArided a strong ^experimental 
bias toward success, and mitigated any conclusipns* about the inter- 
vention 'itself . However, *since the aim of further implementation is 
to bias'thfe'pr.ojects toward successful outcome^, voluntary ^participa- 
tion may bp. a judicious procedure. ' ^ 
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3: Using workshops a<=> a format for the intervetVtion , Although . ' 
it is^very possible that the selection procedures for the workshops 
was a greater' determinant of: outcome than the format, the hypothesis ' 
''Is -proposed th^t concentrated "live-in" workahop^^^y be* effective. 
These worksjjops may offer a. wide variety of* activities as in the 
University of Oklahoma, Michigan Tech and KU projects, may be th'e . ■ " 
more enjoyable and effective format to provide support ax\d inform^ion 
for youn^ women ifiterested in science/ 

• ' • . 

^ ^\ Encouraging participant interacti*on . Social psychology 

- .would predict that other persons sTiaring ^imilar outlooks anci ^ 

attitudes cpuld provide reenforcement for women choosing nontradi- 
tional careers and/or lifestjfles. The projects provided Some evi- 
dence , for this assumption, - The live-in workshop, where partici- 
pants with similar interests spent concentrated periods of time 
together, provided a perfect environment to obtain these i:ewards\ ^ 
In the special'math class, informal tutoring at the noon hour was 
available and provided the same opportunity. On the other^ hand, * ' ^' . 
the larger class situations and/or media presentations were gen- . « 

^erally less successful and did not provide an 'opportunity for 
participant interaction. The (^oucher project entailing b^sic 
science res-earch did provide this atmosphere, but participants , ' 
reported that they did not form any neW/ friendships. ^ \ ^ 

' 5. U^ing sustained oentact periods . When the tfreatment 
did not require intense con(^entratfon and wprk, t'jf^ longer periods^^ 
^ of ti^me for admini^ration of the treatment appeared to b^ more ^ ^ 

effective,, possibly because of the incr-^ased opportunity to make 

- new friends with people sharing similar outlooks. The more success- ^ ^ 
ful interventions appeared to reqtxire at least- eight contact l\oiirs. 

It is possible that short "one-shot" affairs "may npt^bi? sufficient 
^ to^counteract e:cisting cultural mor^s discour^gins wofSfen from ^ 
^ choosing science-related careers. However, since some otner proj- 
ects af greater length did noD appear to be successful, careful 
ex&ination of related variables sl(ould be conducted. The length of / 
exposure' may begone of the reasons Vhy the media produces did not 
appear to have a demons trable^ effect. 

* 6. Using* rol'e models in as many situation^ as possible^ 
Uniformly, role models appeared to be the most effective compo^nt ] 
of some of th6' pifojects- and were the primary material" for the-media^ 
procracts-. The original connotation of a, role model was a person in • 
a position- of influence that one could identify withj most of the 
projects did incorporate these younger' women in mid-level positions. . 
In one of the projects containing a mix of role models, tiie younger 
. women were judged most ecffect^ive by tfie^participants. Jtri this respect,. - 

then, choosing the role models closer in age' and only slightly aboye. 
" the level of aspirat^ion of^^^e participants may be 'advisable." 

\ • ' ' . 

<- The evaluation team, however, feels that there is also real 

Value in- depicting the most successful women of our time. Although 
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very few women (or men) may be able to ^identify with these^ outstanding 
peopie, they demonstrate that a wom-pn can "ni&icQ it," they, are a 
'source of pride for the women, and may serve as an ^inspiration. 
Corifeequentlvs a mix of age groups and levels of" accomplishment (as 
Iwell as lifestyles^ ethnicity and so on) is recommended . 

The area of concentration of the role models did not a^ppear to 
have any^ impaet; the more Important factor w^s th^t ^they genuinely ei^ 
joyed their work and their, lives,. Finally, the best format for -^ole 
models may be^±iov1:uB -thenr- to in reract^wi-t h a> sm arllrgrD Up of £e mal -esr-, 

7. ' Using "hands-pn" experiences . In, many of the projec.ts, 
yarious typ^s of .t\a'nds*'On*experiences were used. ' Very frequently, 
these were engineering or science {)rbjects. These" activities were 
rated highly by the participalits. They appealed to :be most effec- 
tive when they were group prc^^cts, continuing over ja^^period of' 
time, e.g,,rwhen they facilitfa£||||j^e* formation of .social relation- 
ships. Also the active partljcipatiori -in fhese and o^ther activities 
appeared to enhance the e£f ec^ti'veaess. of every kind of intervention. 

8. Segregating some, kctivities by gex . Although in theory, 
as well as in practice,' sex-segregated classes might bei co^i-dered 
^counter produ'ctiye since woitnen live and worfe in a worid^ with men, a 

consistent comment on the par-t of many of the' participants wa^ that 
they preferred all-female sen|inars* This comment eXit|ii(ded to a * 
pref erencef for female tutors \in math. The^ young womei^']commented that, 
they* felt more free to ask (^hat they 'considered) "dumb" questions, 
/*to appear as "bright" *as thej^^ are, and to discuss thexij personal 
.life and ambitions. Consequently, although a *sad GOmmentary p'n 
socializatio'n and peer pressure, sex-segregated classes appear to be 
useful "^n situations whexe r^ediation skills or pers^i|al qliesctons' 
aris^ involved. 'The^e classes i however, could incorporate methods to ^ 
leacf to more open discussions^ with^ale peers and parents, <bnce 

the women have gained self-cdnf idence and support/f ro m jtheiy same-* 

^sex peers. ^ } ^ ' • i j ^ ' 

9. Emphasizing , the locial contribution of gc^iuCe .' ^One 
the* myths of science-related^ careers, not /directly dli|>elled in any 
of the projects wfe obse.rved, ,j is the absence of empha^i^ on .^oci^l 
importance and so.cial iiaterattion^ in -science careers,'! fe,g. scientists/ 
engineers /^ere frequently no^ portrayed .a's persons wi^tp. extleijsive 
social/environmental concern^ and r^sponsityilities vh|D] interacted 
with the p^o'mmunityJ "Since women'are reputed to be ver^ interested^ in 
social welfare, emphasizing :4:he input of .science to feV^ well-being -of ^ 
society,, and a deep irR^^-iV^mlnt with! people, might etm^nce ^tUgt^ 

* desirability of the professibn. Moreover, the gceattser' the Wrabgj: of 
scientists whos^ interests s^apercede '",£he testtube, " Ithe gi^eater the 
potential impact .or scientisjts .on soc^e£y in areas 0^^]^^* tlian technology. 

Consequently, we would, reqommend, on the b^sfe^of the expe- 
•rience gained by thes^ projects,' further , examination |Of a fQrmat ^ 
where al#le and motivated youjig women, havin-g some ii^tjerest in j 
science, gather for a workshop having the ingredient^ .of role / 
models, hands-on experiences, and fhe/^oppoBtunity fCD new friend- 
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'ship.s. This format Is quite similar to the existing Student Science 
Training Program,* which still do'es not have full participation by- 
females, and has a demonstrated success r^te in turning out scien- 
tists' (Vidulich, Christman, Drake and Kirk, 1976), e,g», about 50 
percent of tjje females participating i^i these programs expressed 
career aspirations in science, . * * * 

Similar experiences could be provided for both' college arid ' 
-graduate students, David (1971) concluded that "earning a doctorate 
Is the factor that most equalizes the women to the men in science » 
and engineering," in terms of employment, salary and'^pontribution 
to their field '(p. 222), However, of stude^its entering graduate • 
school, possibly twice as many men as *women actually complete ^the 
degree. If the doctorate is an equalizing factor in employment, 
salary and accomplishment, /special [Trograms to encourage completion 
(and to contribute to the supply of 'rol^ models and* female faculty 
members) should be- conducted* These programs might include female 
cplloquiijm, particular speakers, support groups, internships, work- 
shops and seminars or natio;ially conducted week-long seminars- for 
fecial^ 'graduate students. , * . 

' . ' 10, Removing institutional barriers to female participation 

j.n science, careers . Although the HJSF p,roj^cts were" not directly con- 
cerned, with overt discrimination, many observations rej^di^g the 
^obstacles thpy^ pres.ented became apparent to the evaluOTXon team. 

lot pnly do^women pursuing nont'raditional careers encounter 
.'Social barriers, they frequently encounter institutional barriers. 
Even those( schools professing equal opportunity for financial aid, 
'^intern IP rograms, etc., frequently have not adapted th^m to the spe- ' 
cial needs yof women. This discrimination, and misinformation, 
starts ve|?y feanly and continues through her educational and job 
^ • -career, and ^has to be a discouraging fadtor* even to highly tnptiv4ted 
> ' women having superior ability. * For example, assistantships in 

I science haVe positive effects on the junior and senior Science 

^ • , major^? It not only serves as a^ financial aidy it is interpreted^ 

^ as a "vote of confidence" and secyes to increase interest, exposure 

I''* and expertise in tl^eir areas.* Assistantships also provide addi- ^ 

I ^ i tionalt encouragemerit to go ta graduate school, ^nd. usually provide 

\ ' a .closer relationship with a faculty member . Assistantships to 

I ' declared science majors qiay* imprqvje the retent^^on rate^ and^result ^in 

\ . Acre women attending graduate' school science. Yet discrimiriation 
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S ' * > *The Student Science Training Program sponsored by NSF -has 
^^ the .basic goal "of 'providing talented students learning opportuni- . 

I ' ties aBove and beyond those normally available in most--f6rmal science 
^ ' , .education programs" (NSF,' 1975)^ - Typically this involves l^igjj, soh^ool 
jii&ors' living on a college campus for a^'period of time during the ... 
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in granting 'fellowships is common. ^For example, consistently less 
than 3 perc^^nt of ^!ASA fellowships go to women (about twice the 
'rejection rate for. females as males), and about f8J7 perqent* of NSF 
fellowships went to women in 1972-73 (Nies,- 197^). \ 



Career Education • - - v, r , - 

: , . - . : ■ 1 . 

There. are a virtual plethora of problems associated with 
curfejat practices in career education. The$e include sex stereotyping 
of careers ia literature^ and m'edia,^ lack of awareness^ of alternative 
careers and lifestyles, sex-biased counseling, ^nd so on. Howeveif, 
tWo . appear to be especially relevant for science-related careers, - 

) ' , * 

Increasing the edilcatton in science and math has'mahy 
benefits fo^r all women, whether or not they choose a career in 
these fields. It allows for greater perceived control of their 
environment, and provides lliiem with a. background adequate 'for a 
wide variety of careers. |ln the area of general career and scieriCe 
education, we recommend: | ^ , • * ' 

V 1. Differentiating between^ career education and programs 
to encourage womeji tb choase- science as a* career . This conclusion . 

•'is drawn from the recora^iei^dations to concentrate .on women *who have 
already expressed an interest in' science and/or who have taken the 

.necessary courses by the senior high level, However, some general 

-encouragement may Se netce^sary to, obtain these prerequisites, e.g., 
prior to that^time, career education courses for all students is 
important. > Utilizing soma s>f the media products and portions of 
th6 Kansas and Policy Studies Programs '.to .make young women aware ^ 
that science is a career ^p^tion and to encour'age them to obtaift 
the necessary background |e.g*., math and science)* to keep, those ^ 
career options open is important prior to the senior high level. ; 

^ These programs could be dene inexpensively, ■ reach a large number 
of students, do, not neceslifeate "spe,cial" programs for 'women, and 
become part of the career! education- classes in the school systems. 
These programs •could incorporate ^be "lifestyle"^ considerations of 



a career. 



2. Emphasizing t|e Importance ol^^utiniiing mathematics 
preparation . Since mathefiatics,<?.appears to be tbe "critical- f ilti^'^rV 
to a^wide yariety of occuoations it i£^ imperative that females 
continue these courses inj^der to keep^theiir career /options open, 

\A great many methods in assisting women in ^mathematics are 
involved. .These include developing innovative method's of teaching 
laath adapted to* the typical 'strengths of females; offering Special 
tutorial/remedial courses! math anxiety counseling, and emphasizing 
an awareness of the effecf of disc6ntinuing 'math education. 



C% Job and Educational Reentry Programs ' , * , 

Thirty-seven- percent of women with children under six years 
-'of age and 50 percent of women with children between the ages of *• • 
,six-and\L7 were working in 1975. Since a majority of these'women 
Choose to remain aut of the labor-market for the first years after ^ 
the birth of a child, these figures indicate tjiat many vomen reenter ^ 
.th|e, labor 'market after some period of economic inactivity Tliese 

— <i^^n-arB--ty|>i<:aily-^:e-empl<)yedr^ 

full potential, and job's that typically are lower paying, ThisJ ^ 
'underemproyment is more acute for the woman entering tjie labor market 
thanj'for women who are continuoysly^^'employed. 

-' / - • i [ 1 " r ' 

Tha woman attempting to reenter the labor market faces a 
multitude of problems and -adjustments. First, 'hep technical skills 
^,.and theoretical understanding of her^^field may be outdated. ^ This 
prqblem may be. addressed by an ^|iditi.onal educational ejcperience.* 
Second, her confidence in her ability .to get or hold a challenging 
job may pe dimirids^hed. She may tot know how to int^vffew^ f or a 
job.' She may have' many logistical problems , 'such as arranging for 
child care, transportation and d|Lnner each jnight. She may not have 
the .support of her family and friends.- ^he may be afraid of 
failure Cor success). She may f^ce very real discrimination o"n the 
part of /employers. Consequently!,' the.- transition to worlc after a 
period o^. 'unemployment includes /a dr amatic change in lifestyle for ' 
herself . and her family, and a change in her perception of her role. 

}- After, the. childbearing y^ars, ^many women want or need to ^ 
reenter the labor market, i.e., ihey want to transition to work. 

For many women, this transition |nay incliide completThg an advanced - 

degree, ^ or acquiring specific ja^b related skills**^ Considering the ^ j 
underemployment and underutilization of the talents of these groups,^ 

the type of assist^ce given these women is important. Therefore, - * ■ 

J we i^ecommend : ' 1 j 

1 ^ 1 * 'r-- ' V - : " 1 1 

— ^ 1, Concentrating on underemployed womgn . It is suggested . 

"that^ reentry programs for maturie women mighf utilize already workiiig, 

buq underemployed, women. Updating the ski|is o f Xv-omen. already in ^ ^ 

thd labor force might 'alleviate^ pro blems - in; recruitment and ! ^ 

plafcement. 'These women- would have alre ady A djusted their family 

arrangements to meet their worJc^ schedule's, and have*shoWri that • 

'they are' motivated for employment. They*inay'~beT'currently upder- . 

empjloyed, e.g. ; rathe'r than capitalizing on^theit scientific sklll^,^^' ' 

they mey be- working as. secretaries , sales personnel or other jobs | 

unirelaf^d to their training. Thfe major obstracle-to-this approach I ^ 

^ woiild^^be that their families may be accustomed * to or* dependent on 

th^additional* incoi^e, anfl a period out. of. the labor force to updat|e^ 

their skills may. impose' an eeopomic hardship *£or them, unfess"^ 



fi^nancial '^assistance is provided. 
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dne successful approach is the current- affirmative- afc tion 
prograta in the Foo°d and Drug Administration. All males anjl females ' 

.without opportunities for advahcenent" are eligible for an on-the- 
job training and work release tim'^ .for school in order to be qualified 
as an inspector. Normally a heavy science background is required for 
thi^ position. ^ The program" enables advancement into k science- 

. related career without initial salary penalty. 

Considering employment prospects' in the locale . ,It would 



.appear logical to fund programs to update skills in areas where 
the labor demand is not abnormally low. Tha.t is,- it is not 'cost- 
effective, to prepare women for jobs that aren't available, and 
would be a discouraging 'expei^ence for those womeh, and can eUcit , 
advetse community reaction among unemployed males and their dependents. 

* 

li — Funding projects to u pdate .job related skills ." While 
these program^ are typically expensive, it appears that some: *' . 
assistance to women to update^ their skills may be necessary. One ' 
of the side- benefits of these* programs may be -that it allows for a more 
gradual adjustment to a workipg environment. - r 

s 

i ' * ' ° ' 

4-. Making- special seijinars, workshops and counseling avail^le . 
Since the majority of these women will have to make personal,and 
familial adjustments- to accommodate their jiew schedules, and- job 
demands, special programs to. Help them overcome the perceived-, 
barriers and obstacles associat^ed with employment could help^to . ^ 
increase the success .rate of-tjhese reentry programs. That ±1, a s 
woman s abilit^y to get and ho^d.a job, even though she has adequate^ 
skills, may be dependent on her attitudes and motivation for v;ork, ' 
l-.'e., her- job readiness. It Recommended that assistance in ' \ 
developing dxi appropriate job'rea'diness profile be a component of all 
reentry*programs. - | ' ] 



D. ■ \Adminlstratlve Recommendations 



— Improving the quality of the experimeriial research . I 
There are. several ways to 3*;tAipt to improve the qliallty of the \ ^ 



researchi ^These include' .(a)' dore selective.- funding, (b) provid'injg 
tfijchnical assistance, and • (c-) hse standardize4 measures and long-" 
term follow-up. ■ \ , . . » . 



y , .f • ^o^e selectivity £n funding". Overall, the quality of 
the projects, as exTteriments^ ^|could have been Improved. One factor I 
was the circulation of ,the ani^unceme'nt of the availability of ^ I 
support, ^or these projects. jMost of the project, directors reported] 
learning about the program from the flier received at a dean's 
office. Consequently, only a Very few proposals were received -and j 
vety few requests for funding bere"^ rejected. 'A better' mechanism of 
dissemjnkting information to Prospective applicants shoulds^be - 
aevelof>ed. . 1 > 
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. A concomitant observatioir is the difference in results " - 

obtained ^by experienced (f^earchers and those with less experience in 
experimental- des-igii. -That is, all 'of the project directors appeared ^ 
to^be committed to increasing career options for women, and to have 
'strong backgrounds in science. Most, hoover, did not have an 
extensive backgrofind in experimental desigh and evaluation, adequate 
knowledge of control group procedures and statistical analysis. 
The results of only two projects^ although not confirming the. hypoth- 
esis, allowed some degree o*f confidence in the outcome. However, 
there aref many benefits to providing ,a wiHe spectrum of individuals. 
These include increased capability -bx personnel to' conduct such 
projects, increased dommitment to women's projects,' ^nd possible - 
beneficial effects ^to the paikt'icipants. Therefore, , a conscious 
strategy should be developed ^regarding the importance of reliable 
experimental results. Should it b^'e decided, that confidence in th^ 
experimental results is important, some percentage of the prbject 
directors should have a demonstrated capability in project management, 
experimentation, and Valuation ^ ^ * j 

b. ^ProvMina technical assistance to the, project directors. 
NSF has tradition^^ adopted a "hands-off" policy to gra)iteea. 
While this policy hds)m^ny advantages, providing tecfinical assistance 
In evaluation procedures and instruments to those project directors 
requesting it might mitigate against the technical problems encountered 
, in ^ many of the projects* l 

^ If the^ current "hands-off policy toward grantees is maintained, 

' a brief project direc'tl)r3 handbook,^ containing a description ^f , 
- cpmmonly occurring barriers to* the .implementation of both the. 
^* project and the experimentation/evaluation is recommended. The 

case, st/udies do not seiye this purpose w^ll because (1) the case 
^ studies are too long,i( i2) are not necessarily perceived, as re):evant 
. to project needs, an^ \{3) may not be fair to the individual project 

reviewed,' since they w^re written for other purposes. / 

This booklet 'could contain, -for example, an overview |of 
problems encountered^ when dealing with recruiting, working it^ the . 
public school systems, or in developing evaluation instrument^ 

. . * c.' Using standardized evaluation tools and long-term tracking. 

' If experimental proj^qts are to be continued to encourage worien to ^ 
choose science-rdlated careers and the independent measure is a 
questionnaire of any^Uind, the evaluation teatci recommends th^t 
reliable and validated instruments be provided for use ^y" the project, 

--directors. Each of-^^e projects has- designed at -least.( one 'si|ch 
instrument, and the ;be^ i\ems could be chosen and Validated j from 
this pool or one of ^tlie^i^ttgr validated ones, sUrfi as that used 
>y ACT, could be use^t It i^ felt that a standard unit of measure- 
ment could, be ^evelo|ped* for a^T^s^ilar projects. Even if^af 
project wai^ted to have *a^ditional dependent measures, at lea^t'a^ 



comparison, either oi^ the project outcome or its evaluation methodology, 
•would then be possible^, * f t is recognized that a single instrument may . 
not be appropriate' for all types of axperimental designs and that 
the use of a validated instrument will insure neither superior ex- 
perimental nor evaluation procedures. 

2. Coordinating intergovernmental activities an^ delineating 
activities.- ^ There are several federal agencies currently working 

in the area of career education with some emphasis on' iromen^ These 
include the Women' s «JJducational Equity Act <OE/HEW), Education and 
Work Group (NIE), Office of* Career Education (HElO , and the American 
'Association for the Advancement of* Science, Office of Opportunities, 
* in Science. 'Ideally, .full sharing of resources should occur, ^n , . 
addition, some agreement about areas of concentration might be' , 
possible. For example, NSF might focus on high ability women ii^terested 
in science,*^and only assist Office af 'Career Education in making younger 
women aware of nontraditipnal career opportunities. Further, OE/HEW 
is already planning dissemination activities for similar programs 1] 
and NSF could add their material to this clearinghouse. i i 

3. Continuing experimental activities by NSF and dissecjfinatin^ 
knowledge about its programs . In addition to the incj^ase in knowledge 
gainedl'-by- th€ eiqjeritnental projects, the team has observed some \ , 
psychological^benef its just from the existence of" the program. Even t 
the participants commented that they ware impressed that "somebddy" s 
was interested in their careers 1^ Further, in the current climate 

of the women s movement and the possible^ defeat of the ERA, the ^ 
existence of ^fedetal inti^rest "and support is imperative for, the ^ . | 
morale^ of ^the people committed, to career/life ^options for women. -How- ^ 
ever, |the evaluation team feels .that a great n^ny benefits in j 
formulating Effective policy would be derived by continuing in the 



experijnental ^mpde, both to NSF,. as well as to other agencies.* That 1 
is, buiiqing on the present experience could enhance knowledge - ^ 
about Effective methods .of implementation. - j 
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^ I 4. - Including specific programs for minority women . ^ In^ 
neither the yomen's projects, which typically contained no minority 
woman nor in the minorities projects, where w5men subjects, were 
not ic^entifi^d^ were the special problems of minority wdmen- addressed . 
It is /recommended that minority women should*'' be -given specikl atten- 
tibit ^^^nd spe*cial *prdgraiis should be initiated if they Continue to 1 
"f all |betweeA the Cracks** of existing programs (cf. Malcom, ^ 1976) . ? ' 

I 5. Attending to continui^y/institutionalizatlon of funded \ 
efforts . Ideally, , th^re 'should be no need for women's offices and» \ 
programs as, separate entities, e.g., theSe -efforts should in- 5 
corpoi^ated and integrated inta every level of the existing structures.! 
Further, ona specific aim of research/demonstration projects is* 1 
theirl continuation by the institution in the absence of special ' | 

funding. In order to facilitate both continuity and iftstitutlonalizatJdn 



we 'recommend special attention to utilizing existing and ongoing 
structures as a basis for these activities, sucH as sororities 
of black women, professional associations, PTAsJ etc. I^ere these 
axe ,not available, the program should be cognizant of continuation 
problems prior to initiation, and ,shoul^ plan to "irfsti'tutionalize" 
the program.^ One way of doing this is to make the program con- 
cretely benefit the parent institution (e.g., increased enrollment, \ ^ 
increased visibility „ legal compliance, etc.), 

o ' - 

f 
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6, Disseminating the developed materi'als . Some of the 
projects have engaged in fruitful activities to disseminate their 
"products." These appear to be successful. However, since these 
have occurred through different outlets, a compilation of these" 
activities might be' produced, by NSF, Several projects overlapped 
in the materials developed (e.g., Policy Studies "^d Kansas) and ^' 
other project products (e.g., th'e film and^media packets) could be 
used co-jointly in the context of other programs. A compilation of 
all projects designed to encourage women to choose science as a 
Career, could be an aid to science teachers and career educators to 
choose. the material most appropriate for their classes. These • 
materials could be made available to a variety of clearinghouses, • 
public libraries and* sfchool libraries. Z 

J 7. Investigating additional Intervention strategies .^ We' 

-^Iso recommend experimental investigation of several areas ndt 
covered by..these p^o^ects. These'are the; study of the effects of 
aggregation,^ males in science establishment, and the effect of 
"significant otheirs," including peer ^and social^ group pressure, l- 

a. Systewatdc examination of the effect's of aggregating 
women students. A recent article in Science (Tidball and Kistiakowsky , , 
1976) Reported that the undergraduate institutions from which women 
have gone oq to receive doctorates are different from the institu- 
tions preparing mpn for doctorates. The authors concluded that 
"women who subsequerftly received 'doctorates were more likely to have 
graduated £tom institutions that^i^nroll large numbers of women 
students^ had^d^jJbhg and continuous history of women graduates who 
dttained doctorates and offered strong academic preparation in 
several areas of stydy." Since many .schools enrolling women offer . • 
strong preparatio|i in Several areas, the distinguishing characteristic 
of thfese institutions preparing women for nontraditional roles 
appears to be their long and continuous history .of female representation 

. -to descril^e the' effects of grouping a certain proportion"* 
o'fHhese women, ionstruct might be developed^ involving J -critical 
mass"-or "c^ritical proportion."^ ..The^ construct implies that .once ^ ' 
this number or proportion is reached, the recruitment and retention 
of ,the grouf) becomes a selT-sustaining and self-perpetuating ^ystem^^ 
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Once a critical number or' given proportion of women partici- 
pate in a nontraditionnl activity, ari examination of t^ie need for 
special '^recruiting/retention programs should bfi'^per formed. In 
fact, it may result in an evef increasing rate of participation* 

Conversely, anottier investigation should determine whether 
the absence of the critical number or percentage raay^ produce a 
situation where efforts muse be continuously expended to , recruit 
and retain vthese' groups, sino*^ the -history of unsuccessful par- 
ticipation acts as a discouraging factor, e.g., 'as the retention ' 
rate drops because of a feeling of isolation, fewer will be attracted. 

b. Systematic examination of 'attitudes" of raalBst There is ^ 
undeniably still a great deal o*f~overt and covert discrimination 
against women pursuing science. The guardians^'of the" profession are ^ 
predominantly male. We recommend examination not only of phe attitudes^ 
of the male science establishment toward females in these professions', -J 
but the circumstance's that could occur~Co~l:rrf^luence, their attitudes ^ 
toward the participation of women. Dr.'^* Janet Brown, head of the* 
Office of Opportunities in Science "at i\AAS, has strongly suggested ^ 
that such -research be conducted "by an eminent male sclAtist. ^ 

c. Examination of the effect of significant others on women* \ 
Since the problems inyol-^^ed in occupational segregation are similar A 
to normafcive-devi-ance, we recommend examining the in&luence of: ^ 

' V • parents . • 1 

• schoorl personnel , ' - , ' ' ' ^ 

• male peers » * ' . . / 

• female , peers ! • * ' \ " ,] 

Admittedly, a* multitude of studies have attempted to examine 
-the most important influences on^ female scientists* Unfortunately, 
most of them have -been retrospective;^ e;g. , asking wdttien to recall 
what' was important to them 20 years ago. This type of research 
has several disadvantages: perspectives change aver ^^ars, especially 
regarding events that were nop cons6iously considered at the time. 
ExamiAation of* these fact<)rs in rea*l time would b*e moire advantagous, . ^ 
and' might, as in the ACT study^ indicate important changes in ! 
perceptions over y^arsil ''Furtheir, several of the pres^At experiments ^ 
included these groups, but none was successful io gauging their } 
impact on^tjie female students. If th^se are'successful^ the long 
range benefits of these progran;is wouJ.d' likely be "more^ tost~ef fect-ive. \ 



REFERENCES 

♦ * - ^* ^ 

* * * o • , ' • 

Angrist, Shirley, "Measuring women's c^^er commitment," Sociological 
Focus , Vol. 5, No. 2, Winter 1971-72, pp. 29-32. 

" 

Astin, Helen s;, "Stability and change in the career plans of nintfi 
grade girls 1'erson.nel and Guidance Journal .' Vol. 46 T No. 10, 
1968a, pp. 961-966. \ - , 

* * ^ • * • ' 

David, Dfeborah Susan/ Career patterns^" and values; avstudy of men 
and women in science and efagineerlift , 1971. ERIC (ED 094 933)^ 

Harmon> L.W*, "The predictive^ pover) over ten years of ^measured ^ocial 
service and scientific interests - among college women," Journal 
of Applied Psychology , Vol^ 53, June 1969, pp. 193-196. 

Hoyt, Donald P. and Kennedy Carol E., "Interest and personality , 
correlates of career-mdti'vated and home-making oriented College * 
women," in Astin, Helen, "et al. (Eds;")* W omen , 1971, Washington, 
D.C.: ''Hujban Sejrvices Pres^. v * 1 • . 

Malcom, Shirley Mahaley, Paula Quicjc Hall, and Janet Welsli Brdwn, 
The double bind; the pricjS of being a minority woman in science , 
1976, Washington, D.C^t^ American Association for the Advancement 
of Science* 



N^es, Judith. Women & feI^Whips 1976 > 1976, Washingt^o?lv ij.C. : - 
Women's Equity^ Action League, Educational and 'Legal' Defuse , 
Fund. ^ ) ^ , 

Prediger, Dale J. and Gary I^.j Hanson, "Evidence rela^ted to issues 
^ of sex bias iii interest , :^nventoi^es, " American College Testing 
^ f^rogram, 1976. r ^' { ' • ' 

Schmidt, Frank L. and John E.^ Hunt€|r, "glacial and ethnic bias in 
psychological testS7-div^rgerit itnplications of two definitions 
of tes,t bias," Ametican psychologist . Vol. 29, No. 1, January , 

1974, pp. 1-8. r ]i ' y " . ^ ' 

Xidball, Elizabeth M." arid V^r^ Kist^iakowsky,* "Baccalaureate or|^ins 
\ of American scientists arid * scholars, " Science , Vol. 193, * - 

, ' August 20, 1976, pp. 646-'652. , ' " *' " ^ \ 

Tyler, Leona E., "The development career interest. in gi'rls," 
Genetic Psychology Monographs , -l^Sf64, Vol. 70, pp. 203-212. ' 

0 ' * * ' / " - / ' . 

Vidulich, Robert N., John Christjmari, Ann .Kitrk, and Penelope W. 
Dralle, "Career choice iii high ^ility young women," Loyola ' 
University ,M«^976. , %s i ] * ' \ 



